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SUMMARY
Eating is a complex reaction involving more than the simple ingestion
of nutrients rut until recently the separate disciplines of nutrition
and catering have seldom been successfully combined. The ultimate
result is that whilst diets may be nutritionally well balanced they are
often unpopular; when popular they are often unhealthy and possibly
linked to dietary related disease.
Using a multi-disciplinary approach, this research firstly identifies
those important factors which contribute towards the formation and
change of individual food habits which in turn influence food
preference and food acceptance. This aspect is primarily a literature
search supported by elements of a major postal survey.
In barracks the soldier is presented with a wide range of well cooked
food but the freedom of choice exercised by the individual results in
an excessive intake of some nutrients but a deficit of others.
Recommended dietary intakes together with dietary guidelines are
proposed on which military feeding should be based. The current
nutritional intake derived from feeding in barracks is established
through empirical research and recommendations are made to bring the
current dietary intake into line with the proposals.
Out of barracks, combat rations form an integral part of the military
feeding system but the absence of a feedback mechanism has failed to
moni tor the fall in populari ty of some components and consequential
negation of the nutritional balance. A feedback mechanism is developed
-and tested on soldiers in combat and under exerci se conditions where
there was found to be a broad agreement. Resul ts them sel ves derived
from the current range of combat rations provide detailed information
and includes the preference - acceptance values of indi v idual food
components, usage patterns and nutritional intake and provides criteria
for the design of future generations of combat rations.
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"Remove far from me vanity and lies: give me neither
poverty or riches; feed me with food convenient for me"
(Proverbs 30:8)
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general evaluation of nutri tional status, food habits and food
preferences of the British Army.
During the course of these deliberations, the Falkland Islands Conflict
(Op Corporate) arose and the opportunity was taken to survey returning
soldiers with the objective of assessing the acceptability of combat
rations consumed under operational conditions. Resulting from this
study a report was produced highlighting a number of weaknesses in the
current range of packs. This report was circulated in the Ministry of
Defence and a journal article, co-authored with the academic
supervisors, produced. This article was accepted for publication in
Nutrition and Food Science but concern within the Ministry of Defence
over the results was such that it would not be released for
publication.
The results revealed, together with a general concern surrounding the
current military diet consumed in barracks, the nutritional status of
the military population and the lack of academic and empirical
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dedicated study. Accordingly the Ministry of Defence sponsored a
Defence Fellowship for 18 months in order to follow through and
complete the work already begun.
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Doctor of Philosophy.
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MILITARY TERKINOUXiY
Definition
Apprentice College - A training establishment for newly enlisted young
soldiers between the ages of 16 and 18 years
undergoing basic military and craft training.
- A military formation of approximately 650 men
strong containing combat soldiers, for example
Battalion
Cadet
Cateri ng Group
Aldershot
Corps
Field Force
Junior Leader
Junior Rank
Recruit
Regiment
Senior Rank
infantry.
- A person undergoing basic military and officer
training prior to being commissioned.
- A central production facility responsible for
food supplies to military units in Aldershot.
- A military grouping of soldiers, both male and
female, from the logistic fonnations.
- A fighting or operational unit.
- A newly enlisted young soldier between the ages of
J6 and 18 years undergoing basic military training
- Non-commissioned Officers of the ranks Corporal,
Lance Corporal: and Private soldiers.
- A newly enlisted soldier undergoing basic military
and trade training.
- A similar fonnation to a battalion.
- Non-commissioned Officers of the ranks Sergeant,
Staff Sergeant: and Warrant Officers.
Services Nutrition - An ad hoc committee responsible for policy and
Advisory Panel advice to the Anmed Forces on nutritional aspects
(SNAP) connected with military feeding.
-Static - A unit, for example a training establishment,
with no operational commitment.
Unit - A generic name given to any military fonnation.
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INTRODUCI'ION
GENERAL INTROOOCfION
The provision of a high standard of catering is an important feature of
military life for an army stationed in barracks. The introduction of a
wholly volunteer force has increased individual expectations and if the
right calibre of recruit is to be attracted and retained, these
expectations must be satisfied. Concern though has recently been
expressed both in the military and civilian spheres that although the
soldier is presented with a wide range of well cooked and nutritionally
balanced food, the freedom of choice exercised by the individual may
resul t in an excessive intake of some nutrients and a deficiency of
others.
Out of barracks, whether on training or in combat, the provision of a
well balanced diet assumes a greater importance if health, morale and
fighting efficiency are to be maintained. It is a well established
principle that food not nutrients are consumed so no matter how well
nutri tionally balanced diets actually are, they are only of value if
consumed. Considerable evidence is now available to indicate that
combat rations are not being fully consumed thereby negating the
concept of nutri tional balance.
The choice and consumption of food involves more than the rational
selection of what are perceived as attractive looking and nutritionally
adequate foods. It involves a complex interrelated set of perceptions
and attitudes built up over a number of years which Pyke (1968),
amongst others, succinctly describes as being only partly dependent on
physiological requirements and even less on intellectual knowledge and
reasoning: a curious mingling of reason, knowledge, superstition and
half remembered wisdom make up the corpus of food facts and fallacies.
WE AIMS
Until recently the separate disciplines of nutrition and catering have
never been successfully brought together in the British Army with the
result that whilst diets may be nutritionally well balanced they are
often unpopular, when popular they are often unbalanced, urneal t~ and
possi bly linked to dietary related disease.
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The overall aims of this research can be divided into three parts:
Part 1. IdentifY those factors which contribute towards and
influence the formation of food habits and food preferences in
the British Army.
Part 2. In Barrack Feeding - To establish the dietary
requirements and objectives of military feeding and to ascertain
and compare current diets. Where they are found to be out of
balance, using the interrelationship between food habits and food
preference, suggest methods for the implementation of change.
Part 3. Combat Feeding - To establish those factors important in
the design of combat rations. IdentifY the criteria on which the
design should be based thereby ensuring the maximum acceptability
and increasing the probability of soldiers consuming a
nutritionally balanced diet and a nutritional intake which will
effectively meet their combat needs.
RATIONALE AND APPROACH
Part 1
In the British Army a considerable amount of work has been undertaken
to establish the physiological, in particular the energy requirements,
of soldiers performing a variety of tasks under different climatic
condi tions. On the other hand Ii ttle attention has been paid to those
factors which contribute towards the formation and change of food
habits and influence personal food preferences.
Opinion on the need to establish and meet the food preferences of
soldiers varies but basically divides into two distinct but
diametrically opposed schools of thought. Arguments for both points of
view have been put forward by Wittingham (1973) "acceptable food can do
much to enhance the spirits of men faced with arduous duty" and Sellers
(1973) "... and those who consider motivation to be all important", but
in outline one group argues that palatability and acceptability are of
paramount importance whilst opponents consider that soldiers should be
trained to accept the more austere disciplines of feeding in the field.
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In an Army Personnel Research Establishment Trial Report on the effects
of a restricted diet on the performance of hard and prolonged physical
work (Crowdy et al 1971), it is argued that:
If •••• palatabili ty and acceptabili ty should be regarded as
desirable but not essential requirements in operational
feeding. Better training in the use of combat nutrition will
permi t soldiers to discard wi th equanimity the home-based
gastronomic pleasures and accept more readily the more
austere discipline of feeding in the field as an integral
part of human operational refuelling."
In a later paper on User Requirements in Defence Feeding (Blakemore
1973), palatability of the ration is ranked as very high on the list of
user requirements being argued that technology should be able to
provide a ration which is liked, keeps morale high and in doing so
eases the problems of turnover in times of peace. It is suggested
therefore that a thorough awareness and understanding of individual
food habits and food preferences is essential for the following
reasons:
Provide information for the modification and development of
ration scales and scales of issue.
Ensure that menu and food production meet customer
acceptability and nutritional requirements thereby avoiding
waste.
Ensure that combat rations are of maximum acceptability so
increasing the probability of soldiers consuming a
nutritionally balanced diet.
Provide acceptability criteria for the development of new
combat rations and feeding structures.
Provide base data for product and system development.
Provide a core of knowledge for any nutritional education
programme and to assist in overcoming prejudice and
resistance to change.
Chapter 2 reviews and summarises the more important factors
contributing towards the formation and change of individual food habits
which in turn influence food preferences of personnel recruited into
and those currently serving in the British Army.
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Part 2
Feeding in barracks and the provision of a nutritionally balanced diet
is one of the essential elements for the maintenance of a fit and
healthy army. In the British Army recommended dietary intakes are used
as the basis in the formulation of nutritional policies for both ration
scales and combat rations (Mann 1973). However other than for energy,
no precise allowances are actually specified. Chapter 3 therefore
reviews and summarises the macro nutrient requirements in military
feeding.
Whilst recommended dietary intakes provide a basis for the planning and
moni toring of diets they fail in many instances to specify the
proportion or quantities of nutrients in readily understood
terminology. It could be argued that recommended dietary intakes were
never intended to be used by individuals, but for experts to translate
into diets for specific situations. There exists therefore a problem in
translating and interpreting this raw data into quantifiable and useful
information which can be used by catering personnel in the planning and
preparation of feeding situations and by soldiers in the selection of a
healthy diet. Chapter 4 examines the methods by which recommended
dietary intakes could be translated into a more readily understood
format and makes recommendations for the British Army.
Once this has been achieved, it is then necessary to determine how the
current diet compares. This is undertaken in Chapter 5 where the
resul ts of dietary survey s conducted in five major feeding locations
are reported. Recommendations are subsequently made which are designed
to bring the current diet into balance.
Part 3
The ultimate objective in any combat feeding structure is to increase a
soldier's performance and behavioural effectiveness by provi ding him
with a diet where correct consumption is maximised and wastage
minimised. Pragmatic experience indicates that soldiers are happiest
when feeding arrangements are centralised and fresh foods, (including
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frozen and limited tinned or dehydrated) are used. Food can be well
prepared and cooked thereby providing him with the opportunity to
consume a balanced diet hence maintain health and morale. However there
are times and occasions, either because of tactical or logistical
considerations, when this form of feeding no longer represents a
practical solution. An alternative feeding structure is therefore
required.
The rationale in considering operational feeding, is to evaluate those
factors pertinent to the design of a canbat rations. The main thrust is
through food preference and nutritional requirements but these factors
cannot be considered in isolation. Other factors relevant to the design
have been evaluated in a front-end analysis (Table 1) and although
spacial considerations preclude a full or detailed discussion these
were included as part of the study. Chapter 6 reviews the requirements
of combat rations from a nutrition, food habit and food preference
viewpoint.
Table 1 Paraoeters and Considerations in the Design of CaDbat Rations
Finance and Logistics Tactical
Procurement, Maintenance Deplqyment Scenarios
and Replacement Costs NBC Environments
Designed for Training vs Combat Climate - Terrain
Modular Configuration Signature
(Custom Designed vs Core Pack & Supplements) Injury Potential
(Individual Meal Packs vs 24 Hour Meal Packs) Morale
Shelf Life Hot vs Cold
Packaging Motivation
Weight - Volume Ratios Nutrition and Health
Acceptability Nutritional Adequacy
Convenience Nutritional Optimisation
Preparation Sustainable Period
Palatability Microbiological Deterioration
Water ReqUirements
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Many of the weaknesses associated with the current range of combat
rations could justifiably be attributed to the lack of significant and
quantifiable feedback from soldier level. No formal or established
system exists and it is only during the initial development stages of a
new ration pack that any effort is made to gauge opinion. Even here
though, the total nunber of days of consunption, the nunber of
personnel involved and the conditions under which consumption takes
place are all limiting factors (Ramsay 1972). Training exercises
however represent an ideal opportunity to ascertain opinion. These
exercises are designed, whenever possible, to represent realistic
situations simulating perceived battle scenarios. They could be used as
the opportunity to provide a better understanding of food consumption
and gain opinion on the preference-acceptance of the existing range and
proposed modifications to future ranges of combat rations.
The objective therefore was to develop and test feedback systems
suitable to monitor the acceptability and usage of cambat rations used
on exercises and under operational conditions. Chapter 7 reports
results obtained fram empirical research into the acceptability, usage
and nutritional intake derived from the current range of combat rations
and a prototype ration incorporating a number of early recommendations.
Conclusions are subsequently drawn on which the design of combat
rations should be based.
DEFINITIONS AND TERMINCLCXiY
Food Habits, Food Preference and Food Acceptance
Food habits can be seen as the culturally standardised set of
behaviours in regard to food manifested by individuals who have been
reared within a given cultural tradition (Mead 1943). The term food
habit though implies a certain rigidity and the term food pattern is
preferred by some authors, for example Lowenberg (1974), who believe
that a child does not form fixed food habits but a patterned behaviour
influenced by adults.
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A food preference is demonstrated when one particular food or
combination of foods is chosen, rather than another, Qy an individual
or group; on one or a number of occasions (Hughes 1976). Preference is
defined by Cardello and Maller (1982) as an expressed degree of like
or dislike for a food when obtained in response to a food name. This
contrasts with acceptance which is a similar response to prepared
samples of the food.
Yudkin and McKenzie (1964) differentiate between food preference,
choice and habit and define them as:
Food Preference - The particular food an individual likes or dislikes.
Food Choice - The food selected by an individual at a given time.
Food Habit - The sum of food choice of an individual constituting
his total diet.
A food choice can be made at a number of different levels (Yudkin
1978):
Level 1 - A choice between similar brands of the same food item, for
example, tinned peas.
Level 2 - A choice between different food items in the same group, for
example, tinned peas and tinned green beans.
Level 3 - A choice between different food groups which, whilst not
having a significant effect in a balanced Western diet, would
be significant in an under-developed country.
Level 4 - A choice between different food groups which could have
significant nutritional consequences.
For the purposes of this research the following definitions have been
adopted:
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Food Preference - A word stimulated response denoting the degree of
like or dislike for a particular food. It is also
used in a more general sense where either
preference or acceptance could apply.
Food Acceptance - The degree of like or dislike stimulated Qy the
taste of a food item.
Food Habits - A complex set of behavioural influences, intrinsic
and extrinsic, which when combined, determine food
preferences and food acceptance.
Combat Ration
Attempts are being made to standardise the definitions and terminology
used (STANAG 2937) but there exists within NATO 20 different tenns
which can be applied to special and field rations (Jergensen 1975). In
the United Kingdom, for example, Operational Ration Packs, Combat
Rations and Composite Rations (Compo) are invariably used synonymously.
For the purposes of this research, the following definitions and
terminology have been adopted:
Combat Ration - A daily allowance of food in a non-perishable format
contained in one package which provides all the necessary nutrients to
sustain one person for one day. Where combat rations are required for
specific conditions or feeding situations they have been designated as
follows:
Combat Rations Individual
Combat Ration Arctic
Combat Rations Group Feeding
Combat Ration 10/1 A daily allowance of food,
sufficient for 10 men for
one day or permutations
thereof.
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Emergency / Survival Rations - The minimum amount of food and water
necessary to sustain life for a brief period in an emergency when the
normal food supply has been interrupted. Current recommendations are
for at least 1~Ogof carbohy drate (glucose or glucose forming poly-
oligo saccharides) per man per day for up to six days plus a minimumof
500ml of water per man per day (NATO1985).
As the use of emergency and survival rations is generally unplanned and
because of circumstances likely to be restricted to personnel out of
battle, Emergency and Survival Rations are not considered further.
LIMITATIONS
Although the Armed Forces may appear superficially to be a very
homogenous group, they are for a study such as this, heterogeneous. It
was therefore decided to limit the study by confining it to the Regular
Army al though even here certain groups had to be excluded. The most
obvious group whose dietary habi ts differ are the Gurkhas, but other
groups are also outside the main stream and have not been included;
these include nursing personnel and patients with special dietary
needs.
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CHAPl"ER 1 HE1lfODOLOO IF.S
1.1 LITERATIJRE SEARCHES
The ini tial research for all three parts of this research was
undertaken through a literature search. An on-line search, using
selected key words, was undertaken by the Defence Research Information
Centre which isolated many of the references both in the open civilian
and restricted military literature. This was extended for general and
selected references by searches at a number of institutions including
The Bri tish Library, London; The National Library of Medicine,
Bethesda, Maryland; The National Agriculture Library, Beltsville,
Maryland; and the University Libraries of Surrey and Queen Elizabeth
College London. The information gained through these searches was
obviously very extensive and comprehensive and only selective use can
be made of much of this.
1.2 FOOD HABITS
An understanding of food habits and the factors which contribute
towards their formation and change is regarded as an essential
component to the study of any feeding structure.
Using primarily a literature search, supported by elements of a major
postal survey the factors which contribute towards the formation and
change of individual food habits which in turn influence food
preferences have been examined.
To understand the circumstances which contribute towards the the
formation and modification of food habits the causal factors have been
examined to provide a core of knowledge. Such an examination could be
approached in a number of ways but with each approach the viewpoint
adopted is dependent upon the discipline of the researcher. Approaches
tend therefore to be subjective rather than objective as illustrated in
Figure 1.
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Figure 1 Possible Approaches Adopted Qy Various Disciplines for the
Study of Food Habits
Possible Subject Areas and Methods of ApproachDiscipline
Historian The history of food production, utilization and the
factors leading to the formation of food habits.
The effects of local environmental conditions such asGeographer
climate and soil on food production and food patterns.
Anthropologist The effects of social, cultural, political and legal
(Social, Cultural) structures on local communities and cultures.
Nutritionist The dietary requirements of various communities and
cultures and how these are fulfiled.
Epidemiologist The relationship between food supply and patterns on
health and disease.
The effects of general and specific economic
situations on food supplies. The relationship between
food, health, income and food habits.
The application of statistical techniques to food
production, supply, distribution and consumption.
Factors affecting food preference and acceptability
and how these can be used to bring about change.
The place of food and nutrition in an education
system; their effects on learning.
The effects of various legislation and legislative
Economist
Statistician
Psychologist
Educationalist
Administrator
procedures on food production and consumption patterns
Food Manufacturer How products could be adapted to satisfY community
Caterer
expectations.
Supply or demand led studies to meet community
requirements.
Source: Adapted from Aylward 1980
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Several attempts have been made to classify food habits and their
meaning. Montgomery (1978), for example, considers the five major
anthropological approaches to the study whilst Hertzler et al (1982)
classifies cultural food patterns as symbols (content) and meaning
(context). In a comprehensive review (Grivetti and Pangborn 1973) later
modified (Grivetti 1981) the major approaches are outlined and
evaluated as:
Envirorunentalism
Cultural Determinism
Cultural Ecology
Cultural History
Functionalism
Regional vs Local Studies
Each of these approaches has relative meri ts and proved to be
beneficial during the study. However no single method is entirely
satisfactory and none on their own provide a comprehensive and balanced
view. A multi-disciplinary approach was therefore used in this study in
a framework as outlined in Figure 2.
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Figure 2 Factors ContribUting Towards the Formation and Influence of
Food Habits and Food Preference in the British Army
SOCI~LTIJRAL
INFLUENCES
Social Status and
Social Class
Status Concepts
Econanics
Household Factors
General Education and
Nutritional Knowledge
Occupation
Tourism
Cultural Background
Religion
Iamigration
Ethnicity
Regional
Folklore and MYth
Tradition and Custom
Dietary Restrictions
and Food Taboos
Promotion
Convenience
Legislation
PHYSICAL AND ENVIRONMENTAL
INA..UENCES
Geography
Transportation and ~
Distribution
Technology
~ FOOD HABITS~
FOOD HABITS
FOOD HABITSI::l-
"FOODPRElENCES
FOOD
SELECTION
!
FOOD
CONSUMPTION
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PHYSIOLai ICAL
INFUJENCES
Hunger and Satiety
Heredity
Dietary Hypersensitivity
Nutritional Requirements
Health
Therapeutic Diets
Age
Sex
PSYCHOLaiICAL
INFLUENCES
Appetite
Time
Food Faddism and Cults
Attitude
Symbolism
Conditioned Response
Security
Reward and Punishment
Memory
Relief of Anxiety
Mood
Group Acceptance
and Conformity
Gifts
Faniliari ty
Language of Food
Personality and the
D,ynamics of Change
INTRINSIC
INFLUENCES
Appearance
Sound
Odour
Taste
Texture
Temperature and Pain
1.3 POSTAL SURVEY (ARMY FOOD SURVEY 1984)
In order to extend the information gained through the literature
searches, quantify selected aspects and establish a broad baseline, a
wide ranging survey was undertaken to gather information in a number of
areas:
Factors influencing food consumption in barracks
Factors influencing the consumption of combat rations
Personnel were asked to indicate how important they considered each of
26 factors to be covering various aspects of feeding both in barracks
and in the field. Factors were selected initially from those generally
referred to by soldiers although these were subsequently modified.
Foods which are not eaten
Personnel were asked to indicate any foods or food groups they could or
were not allowed to eat and the reason for this.
Nutritional knowledge
Questions were developed to test levels of knowledge in specific areas
rather than on detailed subjects thereby clarifYing not only current
levels of knowledge rut also the type of awareness programme required,
what it should include and where it should be targeted. 12 questions
were posed and respondents had to select from the four given answers
the one they considered correct or in the case of doubt to leave the
box blank.
General comments
At the end of the questionnaire space was left for personnel to comment
in general or specific terms or to suggest ways in which army feeding
could be improved.
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1.3.1 Pre-test
A basic questionnaire was developed and, following the initial proving
of each question, was pre-tested individually on 20 soldiers. Each
questionnaire was accompanied by a covering letter and administered to
soldiers who were asked to imagine that they had just received it
through the post. The questionnaire was then completed after which each
question's response was discussed so as to ensure that questions being
answered were those actually being posed. The pre-test was conducted in
batches of five and after each batch modifications were made to the
questionnaire where necessary.
One particular area of concern centred on the sematics of categories
used to ascertain the importance of factors influencing food
consumption both in barracks and of combat rations. Most factors are
considered to be important in varying degrees presenting a danger that
the spread of responses would be insufficiently large enough to enable
conclusions to be drawn. Separate questionnaires were therefore
developed in order to test the spread of categories and terminology
used. The categories employed are given below:
Scale 1 Scale 2 Scale 3
Essential
Of High Importance
Of Medium Importance
Of Low Importance
Not Important
Extremely Important
Very Important
Qui te Important
Neither Important
nor Unimportant
Extremely Important
Important
Of Same Importance
Unimportant
-Questionnaires employing these scales were administered to personnel
attending courses at the Army School of Catering in a similar manner to
the pre-test. Ten questionnaires of each type were administered and no
difficulties were encountered in their completion. However in the
discussions which followed and the spread of responses obtained, Scale
1 clearly stood out as being superior. It was therefore decided to
adopt this scale.
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1.3.2 Pilot Test
A pilot test on a further 40 soldiers was used to prove the final
questionnaire and confirm that it would produce the type of infonnation
and results being sought. Questionnaires were administered in a similar
manner to the pre-test and unstructured interviews conducted once these
had been completed. No difficul ties were encountered. A preliminary
analysis was undertaken confirming the value of the results obtained.
The final questionnaire adopted is given in Figure 3.
1.3.3 Main Survey
Having established the success of this survey an approach was made and
subsequently approved for the Ministry of Defence Statistical Branch to
assist in running the postal survey.
The Sanple
The sample was chosen from centrally held personal computer records
from all male and female personnel serving in the United Kingdom up to
and including the rank of major. The survey was confined to the United
Kingdom in order to contain costs and the upper rank of major was
chosen as it was considered that the number of personnel above that
rank would not be statistically significant particularly in regards to
combat rations. NurSing personnel were not sampled as it was assumed
that their level of knowledge would be higher and bias the results.
The sample was designed to produce confidence limits of between four
and six per cent on the main variables in each of the six sub-groups of
-the population formed by the sex/rank band. The method used to generate
the sample was by selection on specified last digits of the Regimental
Number, an effective method of producing a representative sample. 3223
personnel were selected by this means and a total of 3109
questionnaires despatched. A covering letter was attached outlining the
rationale behind the survey and details of how the questionnaire should
be returned. This letter was signed by the Director, Army Catering
Corps (Brigadier) as previous experience had shown that the higher the
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rank the better the response rate. This proved to be accurate and
hastening action was not considered necessary because of the favourable
response; over 70 per cent of the sample were received in time for
processing. Details of the population and sample statistics are given
in Table 2.
Table 2 Population and SaIIlpleStatistics used in the
Army Food Survey1984
Strength at the Sample Usable Response
Time of Selection Selected Number %
MALE PERSONNEL 76221 2294 1520 66
Officers 6533 631 491 78
Senior Ranks 17045 629 457 73
Junior Ranks 52643 1034 572 55
FEMALE PERSONNEL 3542 929 683 74
Officers 216 130 107 82
Senior Ranks 389 196 162 83
Junior Ranks 2937 603 414 69
The sample was selected to be representative of the army and the
estimates of the numbers in each Regiment and Corps confirm this. There
was no detectable bias in the results and no reason to suspect that
those who did not reply would show any different characteristics to
those who did. A small number of questionnaires were excluded from the
processing because of missing data leaving a total usable response of
2203.
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1.3.4 Interpretation of The Results
Factors Influencing Food Consumption in Barracks and in the Field
An "Importance Index" was calculated by giving the reponses the
following weights:
Response
Essential
Of High Importance
Of Medium Importance
Of Low Importance
Not Important
Weight
100
75
50
25
o
The resul tant index lies in the range 0-100 with differences of less
than 5 points not being significant. One possible interpretation of the
results is that a rating between 75 and 100 is equivalent to all
respondents considering the factor at least of high importance; a
rating between 50 and 74, all respondents considering the factor of
medium to high importance and so on. However such a simplistic
interpretation could be counter productive and has therefore been
avoided. The relative order of factors is regarded of greater
importance and has been used when interpreting the data.
Nutritional Knowledge
The number of correct, incorrect and blank answers were calculated and
correlated with the main variables. Of equal importance, where
questions had been incorrectly answered, the most popular incorrect
-answer was also ascertained.
General Comments
Many personnel took the opportunity to make comments and a coding
structure was devised to reflect the main pOints expressed. In the
analysis, the number of occurrences of each comment coded could not be
related to the other variables and similarly whilst the analysis cannot
be regarded as statistically representative it does give an indication
of the thoughts, trends and main areas of concern.
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1.4 DIETARY INTAKE IN BARRACKS
1.4.1Previous Survey s
Few surveys have been undertaken specifically to assess dietary intake
although some empirical research, from which information can be
extracted, is available. Widdowson et al (1954) studied 77 cadets;
average age 19 years 9 months, average weight 68kg and height 178cm, in
training for one week. All food provided in the dining hall was weighed
at each meal during the week as were unserved portions and plate waste.
The composi tion of cooked dishes was calculated by weighing all raw
ingredients and the final cooked dish served to cadets. In addition
each cadet kept a daily record of all food and drink obtained from
sources other than the dining hall. Weights and volumes of these items
were measured with their composition being ascertained from a knowledge
of their ingredients. Calorie, protein, fat, carbohydrate, calcium,
iron and alcohol intakes were calculated from food tables.
Edholm et al (1955) studied 12 cadets; average age 19 years 5.5 months,
average weight 70kg and height 181.1cm at the same establishment for
two weeks. All food eaten by each cadet was weighed for two weeks prior
to consumption and where food was available ad libi tum, for example
bread and potatoes, amounts consumed were calculated from the total
provided less the total remaining. Plate waste was further deducted and
the composi tion of cooked dishes calculated from a knowledge of raw
ingredients and methods of cooking. Food purchased outside the dining
hall was recorded by a research assistant who calculated the
composition from a knowledge of their ingredients whilst cadets were
responsible for keeping a record of any further foods, for example,
chocolate which they had eaten during the investigation. Calorie,
protein, fat, carbohydrate and alcohol intakes were calculated from
food tables.
Edholm et al (1970) studied 64 army recruits; average age 19 years 2
months, average weight 63.3kg and height 172.5cm at six separate
locations. Each recruit collected a weighed meal from the serving hatch
and sat at a special table where a research assistant measured the
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bread, butter and tea consumed. Plate waste was also measured. A
research assistant was also present in the canteen where purchases were
recorded. Other food and drink purchased outside of the barracks was
recorded on a daily diary card which was checked at the end of the day.
The calorie value of food was calculated from tables, from analysis by
bomb calorimetry and from the details supplied by the manufacturer.
The most comprehensive survey to be undertaken recently was in 1gf2/13
(French et al 1915 ) when a survey team visi ted 20 army units; 10 in
England, two in Scotland, five in Northern Ireland and three in
Germany. The survey team spent seven consecutive days, four in the case
of Northern Ireland because of security reasons, in each unit where a
total of 30348 personnel were fed. At the start of each period a stock
check was taken and food receipts moni tored. A stock check was again
taken at the end of the period wi th kitchen, servery and plate waste
being measured. The main objective in this survey was to measure total
energy intake within a unit in order to calculate wastage. Protein, fat
and carbohydrate were therefore calculated from the raw materials and
simple multi-component dishes calculated from food tables whilst multi
ingredient dishes were analysed for protein, fat, carbohydrate, water
and ash. In addition 105 individuals choosing their food ad libitum
were also surveyed. At meals, each item of food taken was weighed with
items such as margarine and sugar being calculated fram known starting
weights and amounts remaining. A seven day diary was used to record
food items purchased from outside of the main dining room. A further
105 soldiers under sentence at the Military Corrective Training Centre
were also measured
Lambert (1980) piloted two methods to investigate fat consumption. In
the first method involving a mixed unit of apprentices, recruit
soldiers and training staff with a daily feeding strength fluctuating
between 260 and 300 , food issued to the main kitchen was recorded for
a 28 day period. In the second part of the study portion sizes and the
num ber of portions served were recorded and an "average meal"
calculated for each meal during the week. Total energy and fat
consumption were calculated from food tables (Paul and Southgate 1918)
previous analy sis (French et al 1915) and laboratory analy sis for a
limited number of dishes. The first method was subsequently extended
to a further Apprentices College with an average daily feeding strength
of 864 (Lambert 1982).
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1.4.2 Methodologies Available
Assessing the nutritional status of individuals or populations can be
undertaken using a wide range of direct and indirect methods. Dietary
survey s are one such instrument, the methodology for which has been
reviewed by a number of authors, for example Marr 1971; and Roberge et
al 1984.
The methods considered most suitable to measure the dietary intake of
military personnel are briefly as follows:
Methods Suitable for Use with Individuals
Food Diary - A diary is maintained for a specific period of time, three
to seven days, during which time volunteers record all items of food
and drink consumed. Where possible actual weights or sizes are recorded
together with amounts left unconsumed.
Recall - Volunteers are interviewed and asked to recall all food and
drink consumed over a specific period for example 24 hours. Weights or
amounts consumed are estimated by reference to portion size or
duplicate samples.
Dietary History - A trained interviewer questions volunteers on their
normal or regular feeding patterns and habits over a long period of
time. Gradually a profile can be established on what constitutes a
regular feeding pattern.
Food Frequency - A trained interviewer questions volunteers to
ascertain the frequency with which food groups are eaten. Over time and
with the use of statistical techniques average consumption can be
estimated.
Weighed Intake - Volunteers are asked to weigh and record all food and
drink consumed over a particular period, three to seven days.
Alternatively, duplicate meals are prepared simultaneously which are
then weighed.
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Methods Suitable for use with Groups
Food Account - Details of food and drink purchased over a specific
period are calculated. By taking into account opening and closing
stocks, total consumption can then be calculated.
Recall - Total quantities of food are estimated through interview with
those personnel responsible for the purchase or preparation of food.
Weighed Records - Food and drink consumed over a specific period are
weighed. Reference is the made to opening and closing stocks after
which total consumption can be calculated.
1.4.3 Selection of Methodology
Despi te the wide range of techniques available, no single one
represents an ideal, each having advantages and disadvantages. A
decision on the method to be adopted therefore depended on a number of
factors not least of all the balances between accuracy and resources
available in terms of finance, time and the co-operation of individuals
involved (Figure 4).
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Figure 4 Diagramatical Layout ShowingThe Relationship Between
Accuracy and Resources Required for Dietary Surveys
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Food Diary
Dietary History
Food Frequency
Weighed Intake
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ACCURACY ~------------------
Recall LOtl
ACCURACY
WeighedRecords
I
Food Accounts
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Of equal importance, particularly in this current study, was to
establish clearly defined objectives for the survey and the type of
results and data required. These were defined as follows:
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1. To measure the overall level of nutrient intake for a selected
range of uni ts.
2. Assess the overall level of intake with particular reference
to:
The total intake of fats and oils.
The ratio of saturated to unsaturated fat.
The ratio or percentage of energy being found from
Protein
Fat
Carbohydrate
The total intake of sodium.
The total intake of dietary fibre.
The total intake of sugars.
3. Provide a basis for inter-unit comparison.
4. Be capable of replication in a range of units including those
of Catering Group Aldershot.
5. Be suitable for use with limited resources.
6. Be sufficiently sensitive to be capable of monitoring and
measuring the effects of change.
Before a decision was taken, it was noted that whilst most methods had
previously been used, no reference could be found to the dietary recall
technique in the assessment of military diets. The va1idi ty and
effectiveness of this method therefore needed to be tested.
A uni t in Chichester (Royal Mili tary Police Training Centre),
containing both basic recruits and trained adult, male and female,
soldiers was chosen as being sufficiently representative to pilot the
-method. During a 24 hour period time was spent in the unit kitchen
where ingredients used to make up various dishes were recorded, cookery
methods noted and the approximate size of each portion calculated.
During food service the average portion sizes taken were confirmed
together with estimates and actual weights of wastage. Plate waste was
noted although this was minimal. On the same evening, soldiers were
interviewed and asked to recall what they had eaten during the
preceding 24 hours and if possible, the previous 72 hours. Menu prompts
and serving utensils were used to assist in this recall. Estimates were
also made for food eaten from other sources. The process was then
repeated for three consecutive days with 67 soldiers being interviewed.
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The information gained from these interviews proved extremely
canprehensive for the 24 hour period with respondents able to recall,
in sane detail, what they had consumedby food item and by weight. This
detail was less certain the more hi storical it became for both food
items eaten in the main kitchen and purchased from other sources,
primarily the Navy, Armyand Ai rforce Insti tute (NAAFI)canteen. When
referenced to known or ascertained portion sizes and weights, it was
concluded that within the army the 24 hour dietary recall represented a
potentially valuable tool in dietary assessment. Over time results
became increasingly less accurate almost to the point where there was
serious doubt as to their validity.
Howeverlimitations were apparent when it came to the analysis of food
through McCanceand Widdowson's, The Composition of Foods (Paul and
Southgate 1978). Few made up di shes are included and many
approximations would need to be used reducing the accuracy of the
results. Alternatively, as the composition of various dishes was known,
the nutrient content of these dishes could be calculated from the raw
ingredients. It was concl uded however that to achieve the degree of
accuracy required the resources required could not be justified by the
results for such a small number. Furthermore, during the interviews, it
became apparent that some of the personnel involved (third week of
basic training) had not consumed any food other than from the main
kitchen. On investigation it was established that the NAAFIcanteen had
been placed out of bounds for a recrui t misdemeanour. Similarly, as
this was the early stages of recruit training a number of personnel had
on two of the days of the survey been for their ini tial dental check
and treatment with the result that they were unable, for various
.reasons, to eat the mid-day meal. To achieve any meaningful resul ts
therefore, the sample size would need to be extended qui te
significantly.
Although the methodology worked well within a military environment and
and the potential results adjudged likely to be accurate, serious
misgivings were felt which were likely to effect the overall accuracy
of the results. It was therefore concluded that for the present study
at least, the 24 hour dietary recall technique should not be used
although the co-operation and enthusiasm obtained suggested that this
and other techniques would be equally successful.
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1.4.4 Methodology Adopted
The method chosen as most closely fulfilling the stated objectives was
through recourse to a combination of food accounts and weighed records
although even this method had a number of disadvantages:
No consideration would be taken of food and drink consumed outside of
the main dining roam.
Although meal attendance is comparatively high, a considerable amount
of food and drink is purchased outside of the main dining hall. This
could be as high as 62 per cent (French et al 1975). The main dining
room aims to provide a complete and balanced diet and because of this
it is essential for military caterers to ensure that their own systems
are based upon a healthful, nutrition policy. This not only assists the
soldier in pursuing a healthful diet but also permits an evaluation of
outside catering establishments to be conducted from a position of
strength.
Individual intake is not measured.
Whilst individual dietary intake is not measured and the results cannot
be applied to any single person, the data obtained would certainly
supply detail of the diet actually provided reflecting the overall unit
trends and provide a reliable indication of nutrient intakes for the
group as a whole rather than individual persons.
Dietary intake will be affected Qy meal attendance.
Meal attendance varies from unit to unit. It may therefore follow that
individual food consumption figures could be affected by meal
attendance.
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One method to overcome this would be to institute a head count at
mealtimes. This was discounted as being unsuitable because those
personnel attending and consuming say a large mid-day meal may not
necessarily be the same as those attending the evening meal. Converting
these values to a total number of man/days would effectively inflate
the average daily consumption of individual soldiers.
In addi tion to calculating an average consumption of individuals by
di viding the total food consumed by the total of enti tIed personnel,
the concept of nutrient density (see Section 4.1.2) has also been
employed. Nutrient consumption is therefore expressed, independent of
total meal attendance, by the nutrient density of each group's diet.
1.4.5 Selection of Units
The objective in the selection of units was to provide a broadly
representative sample of the army. As a large number of made-up dishes
are produced centrally by Catering Group Aldershot, it was decided to
avoid these units as potential problems similar to those encountered in
Section 1.4.3 were envisaged when it came to the analysis of the
resul ts.
A junior soldiers uni t was selected in order to provide a comparison
with an earlier survey carried out at an Apprentices College (Lambert
1982). The other units were a field force unit, a static unit and a
m! xed male and female un! t. The only wholly female units are
provisioned by Catering Group Aldershot and for this reason were
excluded. Units surveyed are shown in Table 3.
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Table 3 Units Surveyed in The Dietary Survey Conducted In Barracks
Average
Nl.ITlberTotal Daily
of Days Man/ Feeding
Unit Type of Unit Surveyed Days Strength
Junior Leaders Regiment Junior Soldiers
Royal Engineers Basic Training 28 14158 506
(Jnr Ldrs RE)
Junior Leaders Regiment Junior Soldiers
Royal Signals Basic Training 37 13344 360
(Jnr Ldrs R Sigs)
16 Battalion RACC Mixed Male/Female
(16 Bn RAOC) Stores Depot 28 8340 298
Headquarters 23 Group & Basic Training &
512 Canpany RPC Field Force Unit 28 5560 199
(HQ 23 Gp)
36 Engineer Regiment Operational Field
(36 Engr Regt) Force Engineers 28 8152 291
Totals 49554
Average Daily Feeding Strength 331
SD 102
The surveys were conducted in November, January and February. The
initial stage, having identified the units to be surveyed, was to take
a detailed and comprehensive stock check at the beginning of the
period. This check included both the main and 24 hour ration stores and
-the major items in use in the kitchen. Where greater accuracy was
required, broken bulk of meat, eggs, fats and oils, sugar and salt were
also weighed. The total unit issues into the kitchen were then
moni tored and recorded over the survey period. Where necessary food
items were weighed to check weights and where they were received by
numerical quanti ty, an average weight was ascertained. At the end of
the period a further stock check was carried out and the total unit
consumption calculated.
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An attempt was made to separate issues of certain items, margarine,
salt and sugar between kitchen and dining room. Unfortunately, due to
the systems operated, this was not possible to do with any degree of
accuracy and with the exception of salt in one unit such results have
not been separated.
In order to provide additional data, similar details of opening stocks,
closing stocks and food issues were collected from one unit taking part
in the Catpak Project - the computer based catering management study.
This data was also used to calculate total unit food consumption.
Further dietary information was collected on selected food items from
Catering Group Aldershot. Over the 12 month period, February 1984 to
January 1985, the total issues of fats and oils, eggs, salt and sugar
together with feeding strengths (3,735,815 man/days) were collected for
the total of Catering Group dependencies. Due to the high proportion of
ready made items supplied by Catering Group, a direct comparison would
not be meaningful but these figures have been included in the results
for illustrative purposes.
1.4.6 Analysis of the Results
The only other comparable study into dietary intake is Lambert (1982).
However the major Lmerent weakness in this survey is that no opening
or closing stocks were taken hence not included in the total
consumption figures.
Whilst it could be argued that in a uni t served by the Catering Group
System, these stock figures are likely to be small and balance
themsel ves out over a long period, it does not explain why, in a uni t
with an average daily feeding strength of over 850, issues of certain
items were not made. These items include salt, pepper, vinegar and tea.
Furthermore, some items such as marzipan and mixed peel were issued in
amounts considered to be in excess of normal unit requirements. It
could be deduced that in view of the time of year in which the survey
was conducted (October/November) these items were probably used to make
Christmas cakes, in which case they would still have remained on stock
at the end of the period.
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In the calculation of nutrient intake Lambert (1982) made use of The
Composition of Food (Paul and Southgate 1978), French et al (1975) and
laboratory analy sis for selected items. This should indicate a high
degree of accuracy.
Taking the original consumption figures as a baseline, the dietary
intake has been recalculated using ''Superdiet'', a University of Surrey
computer programme manipulating a data base of McCance and Widdowson's,
The Composition of Food (Paul and Southgate 1978). Results obtained
from the original survey together with the reanalysis are presented in
Table 4.
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Table 4 A Comparison of the Average Daily Dietary Intake
Using Two Separate Methods
Nutrient Weight Original Revised Variation
Calculations Calculations %
Sugars g --- 130.5 ---
Dietary Fibre s --- Zl.7 ---
Energy kcal --- 3364 ---
Energy kJ 14283 14124 - 1.1
Protein g 107.6 107.2 - 0.4
Fat s 167.7 164.2 - 2.1
Carbohydrate g 390.4 389.1 - 0.3
Sodiun mg --- 3345.3 ---
Calciun mg 1212.6 1153.9 - 4.8
Iron mg 16.9 15.8 - 6.5
Vitamin D mcg 3.4 2.8 -17.6
Thiamin mg 2.2 2.2 ---
Riboflavin mg 2.9 3.0 + 3.3
Nicotinic Acid mg 50.7 28.4 -44.0
Vitanin C mg 116.6 119.5 + 2.4
Total Folate mcg --- 259.3 ---
Vitanin A mcg 1794.4 1835.0 + 2.2
Cholesterol mg 671.0 643.4 - 4.1
f-- - - -... _ - - - - - - - - - -
Percentage of
Energy Fran
Fat % 43.4 43.9 + 1.1
Protein % 12.8 12.7 - 0.8
Carbohydrate % 43.7 43.4 - 0.7
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It can be seen from these figures that the variation is comparatively
small, demonstrating acceptable tolerance levels and providing a
realistic baseline for comparison.
1.4.7 Allowances for Wastage
Food loss and food wastage. defined here as
Food Loss: That part of food which, due to its nature,
cannot be considered as edible or eatable, for example,
bones, egg shells and potato parings.
Food Wastage: That part of food which would normally be
considered edible but for a variety of reasons is not
consuned.
can occur at a number of points in the food chain. Once it has entered
the kitchen, loss and wastage occur in four main areas:
Preparation - Loss in the preparation stage is concerned mainly when
the inedible parts are removed from food prior to cooking. This is
mainly parings from the preparation of vegetables and potatoes and the
preparation of meat.
Wastage at this stage is likely to be small, arising mainly through
poor or overlong storage or poor preparation techniques.
Production - Losses in the production stage concern mainly those
associated with cooking.
Servery - Wastage at the servery occurs primarily when foods are
prepared, not consumed, and are not then sui table to be recycled for
later use. Smaller amounts of wastage also occur when incomplete
portions are taken and when items of garnish are not taken wi th the
dish itself.
Plate - Plate waste is concerned almost exclusively with food items
which are taken onto the plate but then not consumed. Very small
amounts of wastage also occur when food items are left on the plate
which, because of their nature or size cannot be consumed.
52
Some attempts have been made to quantifY loss and wastage in military
catering although these have been few. Arnei1 and Badham (1948-49)
found this in the 114 soldiers investigated to be on average 6.27 per
cent by weight or 2.76 per cent by calories.
Edho1m et a1 (1970) calculated the mean daily plate waste at
220kca1 (920 kJ) or 5 per cent of the total energy intake. This was
made up of 7.1g protei n (71), 9.1g fat (61) and 28.8g carbohydrate
(51). French et al (1975) found wastage, expressed as a percentage of
available energy to be made up as shown in Table 5.
Table 5 Food Wastage Expressed as a Percentage of Available Energy
Area Total Protein Fat Carbohydrate
% I % I
Preparation 21.0 14.9 20.9 22.6
Servery 4.9 5.3 5.7 4.0
Plate 9.3 14.4 13.0 11.6
Source: French et a1 1975
1.4.8 Calculation of Nutritional Intake
A detailed nutritional analysis of the total food consumption, has been
.calcul ated using "Super-diet,".Calculations were based on the edi ble
portions of food hence allowances are automatically made for losses and
wastage in the preparation and and part of the production stages. No
allowances for cooking losses, servery and plate waste have been built
into the results although these could be calculated from the results of
French et a1 (1975) Table 5 (14.2 per cent). This compares with 15 per
cent recommended by the Services Nutritional Advisory Panel (SNAP
1984). Particular care was taken to monitor the use of frying oil as
potential losses here could be considerable. None of the kitchens
surveyed adopted the practice of discarding frying oil preferring to
use it on a fH ter and top-up basis,
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The accuracy and value of food tables compared with actual analysis has
been the subject of much discussion. Marr (1971) after a limited
examination of the available data concludes that whilst absolute
agreement cannot be reached, tables are sufficiently accurate to
compare individual and group intak~nst each other. Accuracy for
the major nutrients, when an individual diet is measured over a period
of several days, is likely to be in the order of five to ten per cent
(Paul and Southgate 1978). This degree of accuracy is considered to be
sufficient for this current study but is likely to represent the
extreme limits in view of the relatively large numbers involved, the
length of period and the small number of made up dishes analysed.
A number of misgivings have recently been expressed on the analysis of
dietary fibre which may be under-estimated by as much as 12 per cent
(Wenlock et al 1984). In the absence of any conceneus on the methods
adopted and other data base, Paul and Southgate (1978) has been used.
Results for this area need to be treated with some caution.
1.4.9 HomeRation Scale
The HomeRation Scale (Section 4.1.3) was last analy sed for nutrient
content in 1979 (Morris and Bishop 1979). Since then a number of minor
amendments have been made and a new ration scale is proposed but in
order to bring the current scale into line for comparative purposes a
further analysis has been made using "Superdiet". The 30 day Basis of
Provision was used with each day's hypothetical issue being analysed.
The issues for the period were then totalled and an average taken for
one day. The results are presented along with the detailed results for
comparati ve purposes.
1.5 FOODPREFERENCEANDFOODACCEPTANCE
One of the best ways of predicting whether people will eat a food, or
how much of it they will eat, is to ask them how well they like it
(Eindhoven and Peryam 1959). The assessment of preference and
acceptance though need not necessarily be confined solely to food, and
consumer opinion of food service systems can be approached and
investigated in a number of ways (Table 6):
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Table 6 Factors in Cons... er Opinion of Food Service Systems
Food Food Service Envirorrnent Social
Quality Personnel Convenience Eating
Quantity Speed of Service Physical canpanions
Variety Hours of Operation Decor Atmosphere
Expense Monotony
Source Meiselman 1979
By far the majority of empirical research has been undertaken on
aspects related to food preference and food acceptance for it appears
that food preferences expressed in a questionnaire are a fair predictor
of consumption (Pilgrim 1957).
1.5.1 Ty pes of Test
Models for assessing food preferences havebeen reviewed on a number of
occasions over the years; for example Morse 1951, Campbell et al 1979,
Khan 1981, The Sensory Evaluation Division of the Insti tute of Food
Technologists 1981 and Williams 1982, but in most cases the types of
test used can be divided into two categories:
Tests to Assess Differences (Discrimination Tests)
Discrimination tests are conducted to assess the similarity or
difference, perhaps qy the degree of difference, between two or more
samples of food. These tests are normally, although not necessarily,
conducted Qy qualified taste panels who have been trained to ignore
personal idiosyncrasies and concentrate instead on an objective
evaluation of one or more particular aspect of the food.
Tests to Assess Preference - Acceptance
Preference tests are conducted to assess the overall acceptability
of various samples of food. These tests can be either word
stimulated or used in conjunction with actual food items. Although
qualified taste panels are used, preference tests are characterised
by their size and sui tabili ty for use with a large number of
respondents.
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Whereas discrimination tests are designed to assess the similarity or
difference between two or more samples, preference - acceptance tests
are concerned primarily with determining the degree of like or dislike
for a particular food or dish. Discrimination tests are normally
conducted on a small number of food samples and a limited number of
pane~sts. Preference tests on the other hand are characterised by
their ability to be used on a large number of untrained subjects; in
some cases several thousands. The abili ty to use untrained subjects
also means that products may be assessed directly on those personnel
for whomthe foods are intended. Furthermore, food preference surveys
need not be conducted in laboratories rut may take place in locations
where consumption would normally occur thereby adding a further
dimension to a food preference evaluation programme.
The most commonlyused tests for preference assessment is the Hedonic
Scale. This can be traced back for over 150 years but its application
to food evaluation techniques did not occur until the 1920s. Modern
development was undertaken in 1947 by the Quartermaster Food and
Container Institute of America (Peryam and Pilgrim 1957) and through a
process of independent experiments modified and developed into its
current format.
The Hedonic Scale consists of a number of statements anchored around a
neutral point. The categories vary on either side of the neutral point
progressing up and down in a continuum of like and dislike. The number
of categories are not important and the layout of the scales may be
ei ther horizontal or verti cal commencing with ei ther like or di slike
(Jones et al 1955). Opinions differ on the total number of categories
required, the maximumnormally being nine and, although as low as two
have been used, five is the minimum number recommended (The Sensory
Evaluation Division of the Institute of Food TechnolOgists 1981). Each
category is then assigned a descriptive term, the scale arranged into a
questionnaire and a number of food items administered to test subjects.
This method has limitations insofar as only a limited number of food
i terns may be tried and tested at anyone time before a loss of
concentration occurs; up to 20 for mild products (Sather and Calvin
1960). An alternative method is to ask participants to respond to word
stimulation where up to 60 items may be tried before any evidence is
shown of careless answering of the questions (Peryam and Pilgrim 1957).
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One of the major problems with the Hedonic Scale is that of semantics
and the selection of terminology to be used. Jones et al (1955) tested
scales of varying length and terminology but found that the descriptive
phrases used as anchorage points in any psychological continuum
differed greatly in ambiguity. An adaptation used to overcome this is
the Facial Hedonic Scale where facial expressions are used to indicate
degrees of like and dislike.
Amodification to the Hedonic Scale is the MagnitudeScale in which the
assessment of food preferences is estimated by free number matching
(Moskowitz and Sidel 1971). Unlike the Hedonic Scale where categories
are fixed, subjects are instructed and select a mental scale defining
the length of scale themselves. After tasting the first item, subjects
assign a value to it which then becomes the reference point for further
tastings. Subjects are instructed to maintain numerical proportions on
a scale of preference in relation to their first tasting.
Whereas Hedonic and Magnitude Scales seek to measure the like-dislike
preference of a food, The Food Action Rating Scale (FACT)attempts to
quantifY the preference of food items in terms of a frequency of eating
measurement (Schutz 1965). Procedures are similar to those adopted for
Hedonic Scale Tests but in place of a like-dislike continuum,
categories and statements used measure the preferred frequency of
eating. This test therefore overcomes the criticism (Campbell et al
1979) that not only is it a measure of general attitude towards various
food items but that it quantifies the degree of acceptance of each
food.
Preferred Frequency Tests, in a similar way to the FACTrating scale,
-attempt to measure the number of times a food should be served. Using
categories from four to nine, subjects are asked to indicate their
preferred frequency of serving for a number of foods.
1.6 FALKLAND ISLANDS STUDY (OPCORPORATE)
The Falkland Islands Operations in the South Atlantic (OpCorporate) in
1982 provided invaluable experience in the use and consumption of
combat rations. During peacetime exercises, the consumption of combat
rations is always preplanned and they are invariably augmented by the
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experienced soldier purchasing additional elements of his own meal; Qy
units supplementing combat rations with items such as eggs and flour;
or Qy the planned rotation of fresh and combat rations. Soldiers seldom
need to subsist exclusively on combat rations for more than a few days
and the overall acceptability of the packs and individual food items
has never been tested on a large scale for prolonged periods.
Op Corporate provided a new dimension for a number of reasons:
Periods of consumption, in some cases up to 90 days, were far
longer than the 30 days normally envisaged.
With few exceptio~ combat rations could not be supplemented by
fresh or other rations.
Consumption took place under operational conditions.
Energy expendi ture was undoubtedly higher than that normally
experienced on training exercises.
This situation therefore represented an ideal opportunity to assess the
acceptability of the current range of combat rations to a modern army
working under operational conditions. It also provided the opportunity
to conduct ini tial tests on the validi ty and effectiveness of a
proposed feedback system.
1.6.1 Developing the Questionnaire
A number of survey instruments were developed using a five, seven and
nine point Hedonic Scale. The terminology used was as follows:
5 Point Scale 7 Point Scale
Like Very Much Like Very Much
Like Moderately
Like Slightly
Neither Like
Nor Dislike
Dislike Slightly
Dislike Moderately
Dislike Very Much
Like Slightly
Neither Like
Nor Dislike
Dislike Slightly
Dislike Very Much
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9 Point Scal e
Like Extremely
Like Very Much
Like Moderately
Like Slightly
Neither Like
Nor Dislike
Dislike Slightly
Dislike Moderately
Dislike Very Much
Dislike Extremely
The objective was to use of the maximumnumber of categories in order
to increase the spread of results whilst at the same time keep the
scale to manageable proportions and in terminology readily understood
by the soldier. Additional columns were also added to provide for those
items which had been thrown away and those items which were not tried.
Questionnaires employing these scales were pre-tested on 30 soldiers
and based on the results a seven point scale was selected. This initial
selection was made for two basic reasons; firstly the descriptive terms
used fell within a soldier's known and understood vocabulary and
secondly a nine point scale has been adopted in the past because of
known reluctance of respondents to use ei ther end of the scale thus
truncating the scale to a seven point scale (the error of central
tendency). A final decision was left until after the pilot survey.
Allowing for a seven point scale with an additional column for ''Thrown
Away"this effectively allowed for an eight point scale.
This scale was arranged on a horizontal axis and the individual food
items found in each type of combat ration on a vertical axis thereby
forming a matrix. The terminology used to identify food items was
amendedfrom that normally used in the ArmedForces FoodSpecifications
to words that would generally be used and understood by the soldier.
Thus "curry soup" was used in place of "mulligatawny", ''mixed
vegetables" in place of ''macedoine'' and so on. Further questions were
included in order to generate -general commenton combat rations and w~
food items, if any, had been thrown away.
A cover sheet was then provided for the questionnaire outlining in
general terms the aims of the survey, instructions for the completion
of the questionnaire and brief personal details. Differently coloured
paper was used so as to ameliorate the possibility of confusion between
questionnaires and the types of canbat ration.
The questionnaire was piloted on one of the units (4th Field Regiment
RA) and based on the experience gained modified and used in the
selected units. The effectiveness and sui tabili ty of the seven point
scale was also confirmed.
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1.6.2 Selection of Respondents
As the survey was being conducted on units returning from the Falkland
Islands, selection of respondents was predetermined. In order to
provide sufficient breadth to the response, it was decided that one of
the units should have been involved in the initial landings, one should
be a further Infantry Battalion, one Royal Artillery unit with the
remainder made up of other Supporting Units. The selection of
respondents within these units was left to the discretion of the units
themselves although it was stressed that personnel should be found from
a representative cross section by rank and sub unit.
Units participating in the survey together with the nunber of responses
received is given in Table 7.
Table 7 Units Participating in the Falkland Islands Study Together
with NlIDber of Usable Responses
Nunber of Responses
Canbat Ration
Unit Arctic GS 10/1 Totals
1st Bn Welsh Guards 81 96 86 263
2nd Bn The Parachute Regiment 97 106 103 306
4th Field Regiment RA 52 94 91 237
Supporting Units 15 52 65 132
Totals 245 348 345 938
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1.6.3 Administering the Questionnaire
The questionnaire was administered, wi th the exception of two minor
units, by bringing participants together in a centralised unit location
where the objectives of the survey were explained. The need for
realistic and objective opinion was emphasised and although the survey
was anonymous to provoke uni nhi bited feedback, the need to provi de a
valuable response was explained. Participants were then asked to
complete the questionnaires, a process which took apprOXimately 20
minutes, and when finished, unstructured interviews were conducted
wi th Officers and Soldiers.
In addition to specific results yielding quantifiable data, the basic
concept confirmed its simplicity and versatility of use and provided a
point on which further development could take place. A extract of the
Hedonic Scale use in this survey is given in Figure 5.
1.6.4 Analysis of the Results
In total 938 completed questionnaires were obtained (Table 7) of which
14 (1.5S) were discarded as being thought unrepresentative of the
sample. In addition some of the questionnaires had not been fully
completed although where possible completed parts were included.
A statistical analysis of the raw data was undertaken using SPSSx a
computer based programme, Statistical Package for the Social Sciences.
Raw data were firstly subj ected to the programme "Frequencies"
(including bar charts and statistics) in order to view the shape of the
distribution, check the spread of variability and assess typical
measures of central tendency. This initial overview provided the
evidence to suggest that in the main the data had a normal distribution
although in some cases it was both positively and negatively skewed. It
was concluded, particularly in view of the sample size, that the data
should be treated as parametric.
Access to SPSSx provided the opportunity for a comprehensive analysis
to be undertaken but only those analyses used to draw and support
conclusions are reported. Data were subjected to the following
statistical analysis:
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FIGURE 5 AN EXTRACT FROM THE: HEDONIC SCALE USED
IN THE: FALKLAnD ISLANDS STUDY
24 HOUR ARCTIC RATIONS
Section 2
Preference Ratings of Food Items ·Found in all 24 Hour Arctic Rations
The foll.wing items are found in all 24 Hour Arctic Rations.
Would you please tiok the box.s whioh oorrespond most closely with your views.
'!'brown Nor. Heal/eo.odt I'll
1.lk. Llkl Llkl Nllther DIIUk. DII1U,. Dtllik,
A'-l' Tried '117 IIodIrat'17 811l11t17 LlkI 811111t17 IIodlratl!7 "rr
tIucb or !tucla
DIsUk.
BREAKFAST
!Rolled Oats &: Dried Milk
Ih-i.nle;nD' Cho['!olat..
SNACK J.IElL
Plain BiRnllit ..
Frui t Bi RCui t R
iiillcChn"n 1"t e
i'!hooolate Bho &: Fruit
Chooolate CaramellRolo
Nuts &: Raisins
I)erlros..",...hl At ..
DRINKS
Instant Cott ..e
T....t ....t "'_
B....r Cub ..
Dried Il1lk
Note: Reduced in size by approximately twelve per cent.
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Arithmetic Mean and Standard Deviation - An arithmetic mean, more
commonly referred to as an average, is calculated by adding the total
Scores of each response and dividing by the number of respondents.
However the mean, whilst accurate as an indicator of the central
tendency of data provides no information on the scatter or dispersion
of the data; that is how many or how close the responses are centred
around the mean.
The standard deviation overcomes this by providing the root mean square
of the deviations or how far the data tend to differ from the mean.
Pearson Product-Moment Correlation - A strength of association for
pairs of values from two different samples or variables can be stated
as numerical measure using Pearson product-moment correlation
coefficient. This measure describes the strength and direction of a
linear relationship being either positive or negative. However a strong
association may exist, with a small correlation coefficient, when the
relationship is not linear. Correlation therefore does not imply
causation merely states the strength of any linear relationship.
Cli-Square Test of Independence - The Chi-square test is a measure of
independence in cross tabulated variables and can be used to estimate
the likelihood of variables being independent. It provides little
information on the strength of association but whether a significant
difference exists between two samples. Where Chi-square tests are
used, values in each cell must be >5. To achieve this, the spread of
categories have been truncated accordingly.
Food Preference
'Preference ratings have been given a numerical value with 1 being
assigned to the least preferred category and 7 to the most preferred.
Where items were thrown away the relative merits of assigning a
numerical value is difficult to determine in a psychological continuum.
If a soldier has seen fit to discard a particular item of food, the
value on a scale of dislike is difficult to assess. In order to
standardise the available data, foods which were reported as being
thrown away have ini tially been given a value of 1. This effectively
increases the mean value of that particular item and the results have
been interpreted accordingly. Further calculations have also been made
with a value of zero being given to those items thrown awcrj.
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In attempting to interpret the data it would be unwise to define one
particular point above which food items are acceptable and below which
they are unacceptable. Such over simplification would be counter
productive and objective comment was therefore obtained during the
unstructured interviews and discussion in order to bring the results
into perspective.
Variability of Response
In order to ascertain if any variations in the preference-acceptance
scale occurred between the variables Rank, Marital Status, Unit, Length
of Service and Number of Days of Consumption, Chi-square tests were
conducted. The seven point scale was truncated to three to ensure that
each cross tabulated cell contained a minimum of five responses: rank
variables were truncated to Officers/Senior Ranks and Soldiers: Years
of Service were truncated into three groups, one to four years, five to
nine years and ten years or over: Number of Days of Consumption were
grouped, one to seven days, eight to fourteen days and fifteen days or
over and major units were grouped together.
1.7 COK3AT RATIONS INDIVIDUAL
The validity and effectiveness of the Hedonic Scale having been
established, further questionnaires were developed from personal
experiences, examples in the literature and field trips.
In addition to ascertaining the extent of a soldiers like or dislike
for individual food items, information concerning a number of other
.factors was also considered to be important:
The Army Food Survey 1984 revealed the rank order in importance of a
number of factors associated with combat ration design and it was of
value to know how the current packs compare.
In the Arctic, voluntary delvdration is a known problem particularly
when water discipline is inadequate (Wyant and Caron 1981). The use of
dehydrated rations could pose special problems although little is known
on whether voluntary dehydration is prevalent.
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Combat rations are designed to provide a specific amount of selected
nutrients. Having established that some items are thrown away thereby
negating the concept of nutritional balance no information is currently
available on the actual consumption of individual food items.
If the current generation of combat rations are to be altered and
future generations designed to take due cognizance of unpopular items,
it is necessary to knowwhich items should be replaced and which could
be increased or decreased so that consumption would be more assured and
nutri tional status maintained.
Each questionnaire developed was pre-tested on a limited number of
soldiers in order to ensure that it provided the desired information
and which could be used either administered or as a self reporting
instrument. An example of the final questionnaire is given in Figure 6.
Awinter exercise in Norway (Exercise Hardfall 1985) was selected as
the most suitable occasion on which to test the the final questionnaire
and the only conditions under which the consumption of Combat Rations
Arctic would take place. It was therefore visited in February 1985. The
major disadvantage was that it provided limited opportunity to survey
the Combat Ration Gs.
Resulting from the report completed after Op Corporate a number of
modifications have been introduced into the Combat Ration GS. These
include an instant soup mix to replace the stir-simmer mix, additional
beverages and rolled oats. As these modified packs are not yet being
issued for consumption, only old packs would be surveyed. Additional
data on a large scale was not considered to be necessary other than to
support changes already agreed upon. Limited data was required to
provide an opportunit¥ to compare results not only with consumption on
the Falkland Islands but also against the Combat Ration Arctic.
1.7.1 Situation
The training phase of Exercise Hardfall 1985 was conducted in two major
areas of Norway; Hardfall South, in the region surrounding Voss and
Hardfall North, in an area based on Rinnlieret Camp.During the period
of the survey (16 - 25 February 1985 ) time was spent at both Hardfall
South and Hardfall North.
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The pattern of training for those personnel taking part varied rut in
general consisted of individual and sub-unit training. This entailed
spending some three to four nights out of camp using combat rations
fOllowed by two days in camp where administration and local training
were conducted.
1.7.2 Weather Conditions
The weather conditions for the survey varied considerably. Night-time
temperatures at one of the base areas for Hardfall South recorded at
0100 hours ranged from -5°C to -15°C with a minimum night-time
temperature of -230C.
Actual temperatures in the mountains where much of the training was
conducted were considerably lower. One temperature noted b.v a sub-unit
was -300C which when combined with a wind chill factor gave a perceived
temperature in excess of -40°C. The temperatures at Hardfall North
could not be recorded daily but were noted as being at least 10°c
colder.
Precipitation as snow occurred during the survey on two days in the
south and on at least one day in the north. Total snow varied but was
certainly not less than 60 centimetres.
1.7.3 Questionnaire Design
Questionnaires were produced for both the Combat Ration Arctic and GS
to reflect their contents and the circumstances under which consunption
would take place. Two rogue questions were included in the LikelDislike
-section; one food item was included although the item is not contained
in the pack; and for the other, one food i tern appeared twice. In the
event, on some of the questionnaires, the item appearing twice was
deleted and the trial sauce mix substd tuted. This trial sauce mix had
been added to packs, as a result of earlier comment, in order to
increase variety.
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1.7.4 Selection of Respondents
The objective in the selection of respondents was to gain opinion from
as wide a cross section as possible. Selection was governed by the
availability of units and personnel who had consumed combat rations in
the previous few days. It was considered essential that all should be
volunteers and that questionnaires should remain anonymous. Responses
under duress would distort the results and lack of anonymi ty inh1bit
free expression. In order to provide a random element to the sample,
the last digit of the Regimental Number was also recorded. This further
provided the ability to weight the sample if necessary.
All of those personnel surveyed had spent at least one training session
out of camp (three to four days) whilst in many instances this was two
or more sessions. In the case of the majority of personnel, for
example, 1st Battalion The Parachute Regiment (1 PARA), Arctic training
was being conducted for the second consecutive year. Units
participating in the survey and the number of usable responses are
given in Table 8.
Table 8 Units Participating in the Survey Conducted During Exercise
Hardfall and the NUDber of Responses
Number of Responses
Canbat Ration
Unit Arctic GS Total
1st Bn Parachute Regiment 102 37 139
16/5 Lancers 57 10 67
5th Battery RA 33 -- 33
249 Signals Squadron 82 -- 82
Supporting Units 73 22 95
Totals 347 69 416
11
1.7.5 Administering the Survey
Due to the physical difficulties of providing written answers in the
field, questionnaires were administered immediately following a
training session on soldiers' return to their base camp.
In one case personnel were called together and after the objectives of
the survey had been explained questionnaires were completed. Informal
diSCUSSionsthen took place.
In other cases questionnaires were administered individually and
following a brief explanation, soldiers were then invited to complete
them. This was followed up with unstructured interviews. During these
interViews usage patterns were discussed and queries on the
questi onnai re resol ved. Where necessary amendments to the responses
were made with the agreement of the respondents.
In two cases, partly because of local difficulties and partly to assess
the reaction and results when used as a self-reporting instrument,
questionnaires were left in two locations. A comprehensive briefing was
given to the Administrative Senior Rank who then arranged for the
survey to be completed.
Administering the questionnaires proved to be extremely successful.
Soldiers were surprised and pleased that a~body should seek views at
their level and in a manner perceived as being structured to take into
account individual comment; this was compared with a broad qualitative
approach which seeks only general views and opinion.
-
Once the initial surprise had been overcome, soldiers of all ranks
became eager participants with the questionnaires, discussions and
unstructured interviews which followed. There was however some
scepticism that their views were only being canvassed to "appease the
system". Little action, if any, was thought likely and if it did occur,
would not take place for some considerable time. In part this criticism
seemed justified. Comments have been made for many years on certain
aspects and items in the pack (plain biscuits 1n particular) but
changes are only just reaching the point of issue.
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1.1.6 Analysis of the Results
In total 431 questionnaires were completed and once they had been
collated were reviewed prior to being data processed. Where
questionnaires were considered to have been carelessly or frivolously
completed these were discarded completely (1J). Responses to the rogue
questions were treated as follows:
Where answers to the non-existent questions had been made, the
questionnaire was included only if the remaining answers appeared to
accurately reflect the overall trends. This resulted in 1 (2J)
questionnaires being discarded.
Where answers to the duplicated food items did not match, the
questionnaires were not included in the survey. This resulted in 9 (21)
questi onnaires bei ng di scarded.
Age, Rank, Regimental Number and Marital Status were recorded and
further analysis is possible with these factors being weighted to
reflect Task Force composition. It has not been included at this stage
as addi tiona! information would be required on anticipated composition
in order for such an analysis to be meaningful.
A similar analysis of the raw data was undertaken to that applied after
the Falkland Islands Study.
No detectable bias was observed between the responses obtained from the
questionnaires when administered or used as a self reporting
instrunent.
Variabilit,y of Response
In order to ascertain if any variations in the preference-acceptance
scale occurred between the variables Rank, Marital Status, Unit and
Age, Chi-square tests were conducted. The seven point scale was
truncated to three to ensure that each cross tabulated cell contained a
minimum of five responses: rank variables were truncated to
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Officers/Senior Ranks and Soldiers: age ranges were truncated into
three groups, under 22, 23 to 27 and 28 or over and sub-units of 1 PARA
were compared with the other respondents who had taken part in the
Exercise Hardfall.
Chi-square tests were also conducted to compare the hedonic means
obtained for units which had taken part on the Falkland Islands and
Exercise Hardfall.
1.7.7 Nutritional Intake
Combat rations are designed to provide a nutritionally balanced diet
but no information is currently available on consumption and hence on a
soldier's nutritional status. Nutritional intake was calculated using
mean values of the amounts consumed and a re-analysis of combat rations
recently undertaken by the Laboratory of the Government Chemist. The
nutritional value of each individual food item was entered into a
statistical spreadsheet ''Supercalc3". It was subsequently manipulated
to reflect the contents of each combat ration as issued and the mean
amounts consumed. These results obtained can only provide a broad
indication of nutritional intake as privately purchased food, food
items which were 'swapped' and in the case of the Combat Ration GS a
supplement (equivalent to a purchasing power in the UK of approximately
21p) are not included. It does however provide a better understanding
of the nutritional value derived from ration packs.
However foods may be well liked but for various reasons not consumed
and similarly consumed although not well liked. In order to establish
the relationship between a soldiers liking for food items and the
amount actually consumed, correlation coefficients were calculated for
the mean hedonic values and the mean amount consumed.
1.7.8 Amount of Food Provided
Ascertaining how much more or less of individual food items personnel
would like to see in packs provides a good indication not only of what
food items should be reduced or replaced but also what items could be
14
increased to compensate for these changes. On a number of
questionnaires the amount consumed section was amended to ask how much
more or less of each food item soldiers would like to see in combat
rations. Values were assigned to responses as follows:
1 A lot Less
2 A Little Less
3 About Right
4 A Little More
5 A Lot More
Further questions were included to gather data in a number of areas
connected with the consimpt.Ionof packs. These include Adequacy of Menu
Varieties, Satisfaction Ratings and Overall Ratings of the Combat
Rations. In these cases mean values and standard deviations were
calculated in order to draw conclusions.
1.8 COM3AT RATION GP (PROTOTYPE)
Based in part on the research undertaken so far, a number of changes
have been proposed to the current range of combat rations individual.
Further changes are also proposed the most significant of which is the
introduction of a retort pouch (flexible boil in the bag) in
replacement for the tin can.
A number of dishes in retort pouches were made up for the Director
General, Supplies and Transport (Naval), the Ministry of Defence
Directorate responsible for food procurement, where they were packed
into a Prototype Combat Ration GP. In order to test the acceptabllity
and sui tabili ty of these packs a trial involving some 30,000 pouches
was planned for early 1986 but prior to this a pre-test was undertaken
by the 1st Battalion, The Parachute Regiment (1PARA) to assess the
concept and evaluate the questionnaire.
15
1.8.1 Situation
The pre-test, involving a training exercise of 1 PARA, consisted of an
airborne landing onto Salisbury Plain, an advance to contact and attack
on "Imber Village" with a final withdrawal through an airhead. This
exercise was originally planned to last for two to three days but due
to adverse weather conditions the parachute landing was delayed for
over 24 hours. To overcome this and ensure that a minimum of two days
rations were eaten, the remaining portions were consumed on an exercise
held a week later.
1.8.2 Design and Administering the Questionnaire
Questions were designed to gain information including damage to the
pouches, general likes and dislikes, dishes eaten hot and cold whilst
levels of like and dislike for individual food items were ascertained
using an Hedonic Scale. A five point Hedonic Scale was selected for the
pre-test partly to assess the effectiveness of a smaller number of
categories and partly the spread of results obtained. Whilst the
results obtained are meaningful, the spread of response is much smaller
than that obtained using the seven point scale. The use of the seven
point scale in the format developed for Exercise Hardfall (Figure 6)
was therefore recommended for the full trial.
Survey instruments were passed to the Quartermaster of 1 PARA prior to
the start of the exercise who arranged for a sample of 300 to be
selected from approximately 450 personnel taking part. Selection of the
sample was left to the uni t although again the need to incorporate a
wide cross section of personnel of all ranks was stressed. Instructions
were given on how the questionnaire should be completed and the value
and necessity of providing a realistic response. Demonstrations were
also given on how the combat ration P&\1e~should be used, alternative
methods of reheating, carrying and eating the contents. The exercise on
Salisbury Plain was attended and a number of soldiers interviewed in
order gain initial reactions to the new ration, answer queries on
completing the questionnaire and to add objective comment to the
survey. Questionnaires were recovered from the unit at the end of the
exercise.
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1.8.3 Analysis of the Results
A total of 277 questionnaires were completed and returned for data
processing with only one discarded as being considered frivolously
completed. Analysis of the data was undertaken using SPSSx.
Preference ratings have been given a numerical value with one being
assigned to the least preferred category and five to the most
preferred.
1.9 COMBAT RATIONS GROUP FEEDING
Combat rations for group feeding are currently available in seven menu
varieties in two sizes, 10 and 4 man. The 4 man is primarily intended
for vehicle feeding where the crew are responsible for the preparation
of their own food. The 10 man pack, al though purporting to be capable
of being broken down for smaller groups, is intended for larger groups
and for centralised feeding where preparation for the latter is
undertaken by Army Catering Corps (ACC) personnel.
However where food is prepared centrally and to a lesser extent by
vehicle crews, many items in these packs are used as a basic ingredient
to make other dishes or they are supplemented by privately purchased
food. During the Falkland Islands campaign there was little if any
opportunity to supplement these rations and the survey undertaken
provides unique data. A further survey was also undertaken to ascertain
how ACC personnel perceived the popularity of food items with the
soldiers they served. This questionnaire was administered in a similar
manner to that administered to soldiers although in place of like-
{jislike scale built around the neutral por nt on an Hedonic Scale, a
popular-unpopular scale was used with the following terminology chosen:
Very Popular
Moderately Popular
Slightly Popular
Very Unpopular
Moderately Unpopular
Slightly Unpopular
Neither Popular Nor Unpopular
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Al though only a small number of ACC personnel could be surveyed (23)
the results proved successful with ACC responses being in broad
agreement wi th soldiers' stated preferences. It was therefore decided
to extend this concept and survey ACe personnel.
1.9.1 Questionnaire Design
A questionnaire was developed in a similar format to that produced for
Falkland Islands survey and for Combat Rations Individual (Figure 6).
It was pre-tested on a limited number of personnel, modified, and then
piloted on 47 soldiers attending a management course at the Army School
of Catering.
1.9.2 Administering the Questionnaire
460 questionnaires were dispatched to seven Catering Regions in the
United Kingdom and to Germany for distribution to the three Catering
Regions. A covering letter outlining the purpose of the survey
requested that they be completed by a wide cross section of ACC
personnel of all ranks who had recently had experience of preparing
these rat!ons for group feeding,
1.9.3 Analysis of the Results
Once questionnaires were returned they were reviewed prior to being
data processed. In total 405 questionnaires were returned in time for
proceSSing although nine subsequently arrived later. Assuming that one
was retained in each Regional Catering Office, this represents a
response rate of over 92 per cent. Only one questionnaire was discarded
~s being considered frivolously completed.
A statistical analysis of the raw data was undertaken which was treated
in a similar manner to the Combat Ration Individual.
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Variability of Response
In order to ascertain if any variations in the preference-
acceptance/popularity scale occurred between the variables Rank,
Mari tal Status, Uni t and Age, Chi-square tests were conducted. The
seven point scale was truncated to three to ensure that each
cross tabulated cell contained a minimum of five responses: rank
variables were truncated to Senior Ranks and Junior Ranks: age ranges
were truncated into two groups, under 28 and 29 or over: whilst units
were truncated into Field Force and Static Units and Catering Regions
into United Kingdom and Germany.
Chi-square tests were also conducted to compare the hedonic means
obtained for units which had taken part on the Falkland Islands and the
ACC Survey.
1.9.4 Amount of Food Provided
Ascertaining how much more or less of individual food items personnel
would like to see in packs provides a good indication not only of what
food items should be reduced or replaced but also what items could be
increased to compensate for these changes. Respondents were asked how
much more or less of each food item they would like to see in combat
rations. Values were assigned to responses as follows:
1 A lot Less
2 A Little Less
3 About Right
4 A Little Hore
5 A Lot Hore
To ascertain the relationship between the perceived popularity and
amounts of food provided correlation coefficients were calculated for
the mean popularity values and the mean amounts provided.
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1.10 APPROACHES TO DEFENCE/MILITARY ATTACHES IN BRITISH EMBASSIES
ABROAD
An evaluation of the techniques and systems adopted by Foreign Armed
Forces both inside and outside of the North Atlantic Treaty
Organisation (NATO) was considered to be a valuable part of this
research. As part of a unified force there is a need to be aware of
Allies' operating systems, their strengths and weaknesses, in order to
further the understanding required for standardisation. Membership of
NATO Panel VIII, Research Study Group (R3:i)8, The Nutritional Aspects
of Military Feeding, enabled contact to be made with partiCipating
countries and discussions held at the third workshop meeting in Munich
in June 1985.
NATO countries not participating in R!{j 8 together with other selected
countries were contacted through Mili tary and Defence Attaches.
Questions were posed on the nutritional aspects of military feeding and
where responses were received these are presented in the appropriate
Sections.
Where no information was forthcaning, this in no way reflects Embassy
Staff. In many cases countries were not willing to divulge the
information whilst in others the information was claimed not to be
readily available.
,•,, QUALITATIVE RESEARCli
So that the fundamental concepts of combat feeding could be challenged
and discussed with soldiers, and their views taken into consideration
in any deliberations, a number of qualitative studies were undertaken.
In addition to the discussions with various individuals, three group
sessions were arranged in units not involved in the quantitative
research. The units involved were:
R~al Irish Rangers Infantry Battalion
Duke of Edinburgh's R~al Regiment Infantry Battalion
7th R~ al Horse Artillery Artillery Regiment
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Arrangements were made with each uni t to select up to 12 soldiers of
mixed ranks but below that of corporal. Junior ranks represent over 70
per cent of total army strength and previous experience had indicated
that the presence of more senior ranks inhibited free discussions.
Qualitative discussions were held in a round table session in unit
dining rooms one and a half hours before the start of midday meal. This
provided the incentive to attend and to di scuss by an assurance that
participants would be finished and permitted to join the front of the
queue for midday meal.
Following an introduction at which the rationale and objectives of the
discussions were explained and anonymi ty assured, a structure
discussion was led although this was later allowed to progress without
structure. The main themes of the discussion centred on the following
aspects:
Meal Structure and Components
The existing combat rations currently contain a breakfast, snack and
main meal. Is this breakdown correct or should there be a different
meal structure?
Breakfast, snack and mai n meals. Is the concept and content of these
meals correct, should there be more or less or a different selection
and type of meal component?
Packaging
Retort pouches, ring pull, semi-rigid container currently in use in the
Federal Republic of Gennany's Anned Forces.
Examples of these and other containers were passed around and the
concept, advantages and disadvantages explained. Discussions were then
allowed to develop on the suitability and use of each type of container
and how individuals perceived the advantages and disadvantages in
relat!ve importance.
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Types of Food
Dehydrated, fully reconstituted, food bars, food granules and cook in
the pot type sauces.
Examples of various foods available both commercially and in current or
proposed military usage were passed around. Discussions were then
allowed to develop and views sought on whether and under what
circumstances these products had a place in combat rations.
Unstructured Discussions
Unstructured discussions were opened up which became wide ranging
permitting a nunber of areas and personal experiences to be developed.
One of the predominent themes was on food preferences and the amount of
food provided. Usage patterns of combat rations were also discussed.
1.12 FIELDTRIPS
Field trips were undertaken both at home and abroad in order to add
breadth and depth to the research and to ascertain progress in the
areas of interest. Abrief resume of overseas field trips is given in
Appendix C. Also for this reason a nunber of civilian organisations and
compani es associ ated with the food industry were contacted. The
approach was ini tially by telephone in order to establish a point of
contact which was immediately followed up with a detailed letter
outlining the aims and objectives of the research. The organisations
contacted specifically to discuss food preference evaluation techniques
and a synopsis of the information gained is given in Appendix D.
Although courteous and expressing a keen interest, only two
-manufacturing companies were prepared to assist in a post tive manner.
It was concluded that on their part, unless a commercial interest was
percei ved, thi s method of approach was 11mited.
A Food Policies Study Day run by Leeds Polytechnic in conjunction with
the Yorkshire Regional Health Authority and a workshop, Food for
Health, organised by the Wessex Positive Health Team were attended.
This provided the opportunity to ascertain and assess how National
Health Service Regions were approaching current interest into dietary
related diseases and what action, if any, they were taking to implement
change.
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PART 1
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mAl'l'ER 2 FOOD HABITS AND FOOD PREFERBICES OF 11IE BRITISH ARMY
2. 1 INTROOOCTION
An understanding of food habits, food preferences and the factors which
contribute towards their formation and change is regarded as an
essential component to the study of any feeding structure.
Using primarily a 11terature search, supported by elements of the Army
Food Survey 1984, thi s chapter rev iews and summari ses the more
important factors as affecting personnel recruited into and those
currently serving in the British Army.
2.2 SOCIO-CULnJRAL INf1..U~CES
2.2.1 Social Status and Social Class
Social stratification, that is the arrangement of society into layers,
can be achieved in a nunber of ways. One such method is through social
class which affects many aspects of peoples lives manifesting itself in
a number of ways, for example, dress, speech, material possessions and
dietary habits. The existence of such a relationship was established as
early as the first half of the nineteenth century when dietary habits
which subsequently became accepted patterns were formed (Burnett 1966).
This relationship still exists and certain foods are associated with
social class and the consumption of these foods implies a social
status. Groups and individuals by eating, or being seen to eat them
provide a recognition of belonging to that social class (Steelman
1976). The chief differences between foods in SOcial classes is the
increasing range of foods eaten as the social scale is ascended (Yudkin
1956) thus making new foods a pre-requisite for the socially superior.
Afurther difference noted by Burgess and Dean (1962) is the rigidi ty
of food habits found predominantly in the lower socio-economic groups.
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Price is a key determinant of the social value of food and as this
increases the social value and prestige of that food increases
proportionately with the resul t that food of low economic value is seen
as belonging to the lower social classes.
The characteristics of prestige foods have been described t7t Jelliffe
(1961) but in essence fall into three catergories as shownin Table 9.
Table 9 The Owracteristics of Prestige Foods
Usually protein (often an~al)
Difficult to obtain and prepare (expensive, rare, wild, imported)
Socio-historical associations with dominant groups (game,
medieval hunting laws)
Source: Jelliffe 1961
In so far as social class affects recruiting, considerable care is
taken not to differentiate between individual backgrounds and recruits
are considered purely on merit. However in a report on welfare in the
Army (Ministry of Defence 1916) reference 1s made to 45 per cent of
soldiers being drawn from socio-economic groups C2, D and E. Similarly
in an article on recruiting (Smith 1981) soldier advertisements are
described as being aimed at youths aged 14 to 20 plus in the Cl, C2 and
Dsocio-economic groups. The target for officers is the 16 to 24 year
old age group In the A and B socio-economic groups.
In the army social stratification is obvious through the adoption of
rank. The official classification of social class fail to categorise
mili tary personnel into socio-economic groups al though the commercial
system (Monk1918) makes a clear distinction. The groupings adopted are
shown in Table 10.
Table 10 Social Gradings of Ranks in the British AnDy
Percentage
Social of Male
Grade Personnel Description Rank
A 1.8 Upper Middle Class Lieutenant Colonel and above
B 6.3 Middle Class Major, Captain
Cl 21.2 Lower Middle Class Lieutenant, Warrant Officer
Sergeant
C2 29.4 Skilled Working Class Corporal, Lance Corporal
D 41.3 Semi-skilled and Private
Unskilled Working Class
E Those at the Lowest -------
Levels of Subsistence
Source: Monk 1918; D/Stats (M)3 1985
2.2.2 Status Concepts
In many cases, various groups aspire to being in a social class above
or below that which their personnel circumstances would seem to
indicate. One way of achieving this is to use food as a means of
signifYing belonging to a different class, either higher or lower. As
people strive to gain entry into another social class they are alerted
and become receptive to food preferences and dietary habits of its
members (Packard 1960). People moving up the social ladder tend to drop
foods associated with the class they are leaving; a factor particularly
evident when entertaining or eating out.
The status of individuals wi thin groups or society also affects food
habi ts without necessarily making reference to social class. Wi thin a
fami 1y uni t there often exi st.sa custom of prov Iding the head of the
household, normally the main income earner, with the best cut of meat,
the best or largest portion, or first refusal if there is insufficient
for an equi table share. Children, parti cu1ar1y if they contri bute to
the family budget, are normally offered next whilst the mother goes
without should there be insufficient. This type of family system
infers status on individuals within the family with members striving to
improve their own standing thereby ensuring more favourable treatment.
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2.2.3 Economics
Closely allied to social class is the economic status of a society and
individuals within that society. Yudkin and McKenzie (1964), among
many writers, refer to the positive correlation between income and food
choice but all conclude that, in general terms, richer societies and
individuals have a more adequate and varied diet perhaps to the point
of over- nutrition.
In the Uni ted Kingdom over the last 15 years, as incomes and weekly
household expenditure on various commodities and services has
increased, the percentage allocated to food has actually declined. Not
surprisingly the higher income groups consume greater amounts of the
more expensive foods, meat, cheese and butter, whilst the lower income
groups consume larger quantities of the cheaper filling items, bread,
vegetables, potatoes, fats and margarine. The exception to this is fish
where larger quantities are consumed in the lower income groups. The
importance of cost in food purchase decisions is confirmed by research
(Kraft 1978) where 60 per cent of women considered it to be their main
consideration when purchasing food.
2.2.4.Household Factors
The influence of the household is well recognised and some believe tbis
to be the strongest influence of all (Cosper and Wakefield 1975).
Parental influences involve a process of stimulating what to eat, how
to eat and what exactly consti tutes food wi thin their own particular
cul ture. Whil st teaching plays an important part, atti tudes towards
food can often be more influential than words (Lowenberg 1974).
The eveni ng meal is often the most stable family ritual in which the
child participates and at which he can learn such things as age and sex
roles, family membership roles, bodily functions, enjoyment and the
expression of feeling: mealtime becomes the microcosm of family
interaction (Mills 1977). It has been found though (Yperman and
Vermeersch 1979) that many parents were not well acquainted with their
children's food preferences and that assistance may be necessary to
understand how food habits evolve.
Once at school parental influences become increasingly less important.
The child is introduced to new foods, permitted freedom of choice,
albei t limi ted, and can compare his own feeding habi ts wi th those of
his peer group. A period described (Pumpian-Mindlin 1954) as a time of
growth and consolidation in which a child solidifies his ego structure
and personality and tests the limits in relationships in the world
around. As the child gets older these outside influences become
increasingly more important particularly in areas such as television
and advertising (Truswell and Darton-Hill 1981).
Household factors are likely to have a particular influence in the army
as a high proportion of personnel are married (54.4%) (D/Stats (M)3
1985). The majority of married personnel (89%) live in married quarters
and on average will have moved home on at least three occasions during
the last five years. They will also have been separated from their
families on at least three occasions in the last five years
(D/Stats(S)4 1981).
A common feature of the military lifestyle is for married personnel to
live in Mess during the working week; 11 per cent report doing this.
The majority of single personnel (95~) actually live in mess although
the figure for officers is 84 per cent (D/Stats(S)4 1981).
2.2.5 General Education and Nutritional Knowledge
The evidence supporting a positive relationship between education and
food habits is conflicting. A positive correlation has been reported Qy
Thomas (1980) who concluded that food habits do not change just because
people are in possession of accurate factual knowledge; on the other
pand those making the wisest food choice are the people with the
highest levels of knowledge. The education level of a community or
country can be considered as practically synonymous with its
nutri tional education and that in both developing and developed
countries, the nutritional status of the population is a direct
consequence of the socio-cultural and educational levels of their
families (Canosa 1976).
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Whilst mothers may have specific nutritional knowledge, they often lack
an overall understanding of the importance of nutrition in relation to
health (Walsh and Osner 1915). A situation supported by Emmons and
Hayes (1913) who found that mothers with children consider certain
foods more important for general reasons, custom and habit, rather than
for valid nutrition reasons.
Nutrition education and its importance in the army is considered
further in Part 2.
2.2.6 Occupation
The occupation of individuals affects food consumption for two basic
reasons; firstly, the physiological requirements associated with
different rates of work, and secondly, the pay and social status
influencing the financial resources devoted to food purchases.
2.2.1 Tourism
Touri srn provides an influence on the dietary habi ts and food
preferences of individuals in two ways; through overseas visitors to
the United Kingdom and by visits abroad. Although the number of
visitors has fallen in recent years there has recently been an upturn
in the number coming to this country. Many of these visitors retain
their own food habits and in doing so create a demand for national
di shes. Conversely the maj ori ty seek tradi tional food which in turn
stimulates a demand and sustains the number of eating places.
Perhaps by far greater of these two influences are visits abroad.
Consumption of new and foreign foods provides an entirely different
eating experience not normally encountered. These meals are invariably
consumed under favourable and pleasant circumstances by people in a
psychological receptive condition. These memorable food experiences are
subsequently brought back to the United Kingdom further stimulating
demand.
1
Although tourism per se does not feature extensively in the army with
personnel taking a major proportion of their leave with friends or
relatives (D/Stats(S)4 1984), overseas tours, whether short
unaccompanied or longer accompanied are a prominent feature of military
life. During these tours ample opportuni ty is gi ven to live and mix
with the local community and it is likely that these cultural exchanges
have a more pronounced effect than short holidays.
2.2.8 Cultural Background
Culture exerts a powerful influence on the dietary habits of a society
to such an extent it has been suggested that whilst culture forms the
diet, the food of a people also moulds the kind of culture in which it
is eaten (Bogert et al 1973). Culture also cloaks attitude towards food
that defy logical rational explanations (Simoons 1967).
CuI ture according to Mead (1953) is an abstraction from the body of
learned behaviour which a group of people, who share the same
tradi tion, transmit entirely to their children and, in part, to adult
immigrants who become members of the society. From birth a human
beings' ingestion is culturally structured (Lee 1957) affecting what is
considered to be food with the result that highly nutritious foods are
often ignored and their consumption in some cases totally abhorred.
People eat in a cultural or socially organised manner. There are
definite ideas about good and bad table manners, right and wrong ways
to present dishes and clear understanding about food appropriate
condi tions (Murcott 1982). The method of food preparation is passed
down to each culture hence what exactly constitutes a meal or feeding
Pattern is culturally structured, a phenomenon described as a patterned
acti vi ty which like grammatical categories are qui te constant in a
society (Back 1977). The mi nimum structure for a proper meal is
considered to be one stressed (main course) and two unstressed courses
(side dishes). A further dimension (Douglas 1975) is that a meal is not
considered to be a meal if it is all in the bland - sweet - sour
category. It must incorporate contrasts, hot and cold, bland and
spiced, liquid and semi-liquid and various textures. It must also
incorporate cereal, vegetable and animal proteins.
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2.2.9 Religion
Religion is seen as action or conduct indicating a belief in, reverence
for, and desire to please a divine ruling power; the exercise of rites
or observance implying this (Shorter Oxford English Dictionary 1947).
These actions apply equally to food habits and throughout the ages,
religion has had a considerable impact and influence on many cultures
and communi ties. Some provi de a comprehensive set of dietary codes
extending from the type of food which may be eaten to the manner and
timing of its consumption whilst others have become rituals and customs
used either in daily feeding patterns or in religious ceremonies.
The number of personnel in the Army Food Survey 1984 indicating that
their religion forbad them from eating certain foods was less than one
per cent. Meat and shellfish were the only groups of food identified as
not being eaten although the sample is too small to allow detailed
conclusions.
2.2.10 Immigration
Immigrants to the United Kingdom have made a significant contribution
to the dietary habits of the indigenous population. They have
introduced new foods and dishes with which people have become aware and
the entrepreneurial spirit amongst ma~ of them has led to an expansion
of nationality restaurants, take aw~ and other food shops.
A number of authors have noted the strength wi th which immigrants cling
to their old food customs. Language is often forgotten before food
habits whilst these are retained only insofar as food resources permit
with diets gradually conforming to the food resources of the new
homeland (Queen 1957).
Nationality and residence rules for recruiting into the army are
complex and waivers may be submitted for special consideration. In
general terms, .applicants must be British Subjects or Citizens of the
Irish Republic or able to demonstrate that they would qualify for
citizenship.
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2.2.11 Ethnicity
Abner (1974) operationally defines an ethnic group as a collectivity of
.-
people who share the same pattern of normative behaviour and form part
of a larger population interacting with people from other
collectivities within a framework of a social system. A number of
ethnic groups exist in the United Kingdom which at a National level
could constitute approximately seven and a half per cent of the
population (OpeS 1982); these groups include Asians and West Indians.
Economic factors enforce change on these groups (Hunt 1977) and in some
cases, whilst certain food habits are changed these initially tend to
be snacks or subsidiary meals (McKenzie and Mumford 1964). Adherence to
ethnic food is strong even among those people who had been here for
more than five years.
2.2.12 Regional
The existence of regional variations in food habits and that in some
regions, consumers appeared more adaptive and less bound by
tradi tional notions, was recognised in 1950 (British Medical
Association 1950). These differences particularly in food purchases
have remained remarkably static since the demise of food rationing
allowed them to re-emerge from the forced uniformi ty the 1940s (Buss
1977). In a maj or study into regional food preferences (Hughes 1976),
it was found that these preferences were most pronounced in the
household, slightly less in school and hospital catering although some
preferences emerged within employee catering.
For recruiting purposes many Arms and Corps are allocated specific
-areas of the country from which to attract suitable candidates whilst
others recruit countrywide. Although they may initially be recruited
from one particular area, postings in many cases, ensure that they move
to other units on a regular basi~. The major recruiting areas and
approximate percentage of recruits are:
Northern England 3~
Southern England 26%
Midlands 24%
Scotland 13%
Wales 5%
Northern Ireland 2%
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2.2.13 Folklore and Myth
A myth is a purely fictitious narrative involving supernatural persons,
actions or events and embodying some popular idea concerning natural or
historical phenom~na (Shorter Oxford English Dictionary 1947) whilst
folklore can be described as the traditional beliefs of a culture.
Although they are essentially fictitious and to that extent non-
scientific they never the less embody some popular ideas concerning
natural phenomena (Pyke 1970). These ideas and beliefs continue to
exist and are persistent even after many changes have taken place in
food habits (Todhunter 1973). Many irrational beliefs are no longer
overt but linger, em bodied in subconscious memory, more stoutly rooted
than is appreci ated.
It has been hypothesised (Le Gross Clark 1968) that man has always been
a creature of food habits and not food instincts. In these habits, man
was opportunistic relying on a mixed diet much of it depending on
availabili ty with the result that dietary deficiencies seem likely to
have been rare. As man evolved and attempted to come to terms with and
understand his world, many aspects became related to diet. As no
insti ncti ve food urges were developed in parallel, thi s may perhaps
account for the development of folklore and could in part also have led
to the discovery of the medicinal properties in food.
2.2.14 Tradition and Custom
Almost any kind of ceremonial anywhere involves eating and or drinking
at some pOint in the proceedings and the kind of food and drink
involved is never random (Leach 1976).
2.2.15 Dietary Restrictions and Food Taboos
A taboo is used to denote that which is set apart as sacrosanct and
insulated from common use Qy ritual prohibition and mystical sanctions
or penalties enforcing avoidance as a protection against defiling
contacts. Taboo therefore has become the negative aspect of a positive
conception (James 1979). Such action as obeying a food ban,
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participating in a ritual meal or acceptance of a gift confirm an
individual's integration into a social group (De Garine 1970). Food
prejudices and taboos are therefore of great importance among the many
factors affecting consumer acceptance in both the advanced and under-
developed countries.
2.2.16 Promotion
The effects advertising and other promotion efforts have on food habits
and food preferences is difficult to assess. Most research in this
respect is conducted in-house and is regarded as being confidential by
food companies and is not therefore generally available. It seems
certain however that in view of the resources allocated, the returns
must be quite substantial. When comparing results of surveys undertaken
in different years (Pilgrim 1961) it is noticed that there has been
Ii ttle spontaneous change in eight years despi te the amount of
advertising and changed marketing trends. This could perhaps be due to
the strength of advertising as a means of influencing choice which
grows in direct proportion to the growth in similarity of the products
in competition. Advertising may well influence brand choice but leave
overall product choice undisturbed.
2.2.17 Convenience
The desire for food which is easy and can be rapidly prepared, has in
part helped to stimulate the demand for convenience food. Household
purchases of convenience foods have risen annually over the past 15
years and even in the last three years whilst indices for the real
total value of purchases have remained fairly static convenience foods
have continued to rise (MAFF 1985).
2.2.18 Legislation
The Food Standards Committee and The Food Additives and Contaminants
Committee both provide advice on legislation appertaining to the food
industry. In addition, membership of the European Economic Community
(EEC) necessitates that Regulations and Directives must also taken into
consideration. This legislation is complex and covers a wide number of
subject areas; for example food standards, additives, hygiene, and
weights and measures (Jukes 1984).
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The army is required to adhere to the broad principles of this
legislation although in many cases it does not apply to Crown Property.
The army is also in a position to take advantage of certain EEC
Regulations. This applies for example to the supply of Intervention
Butter (EEC Regulation 2191/81).
2.3 ffiYSICAL AND ENVIROOMENTAL INFLUENCES
2.3.1 Geography
The geographical variations within the United Kingdom have an important
bearing on food habits. Soil and climate influence the types of crop
which can be most successfully grown whilst terrain determines the type
of crop or animals which can be supported.
The season or time of the year often determines food consumption
although modern food processing and storage techniques have reduced the
seasonality of food. Even so, purchases of some food for example
vegetables continue to fluctuate according to the season (MAFF 1985).
Season of the year, external temperatures and day of the week have only
a small influence on food choice in empl~ee catering (Zifferblatt et
al 1980). People appear to be creatures of habit and the changes
observed result primarily from availabili ty. Starch and cooked
vegetables decrease during the Spring and Summer at the expense of
salad items and the only notable effect on the day of the week is
increased fish consumption on Friday.
2.32 Transportation and Distri bution
Changes to the way in which food is moved and distributed along with
other developments have radically altered the way in which food is made
available to the consumer. Small independent grocery shops have
gradually given way to larger supermarkets and it is estimated
(Economist Intelligence Uni t 1985) that 113 large operators control
more than 69 per cent of grocery sales.
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2.3.3 Technology
Rapid advances in food technology have influenced many changes in food
habi ts. Product development through the use of new ingredients, new
uses for traditional ingredients, developments in processing
techniques, packaging materials and systems have all combined to make
available new foods. These foods have either been demand led; a
consumer desire, or supply led; stimulating demand for a new product.
At the same time a boom in areas such as domestic appliances has
resulted in these becoming mass consumer products with, for example, 95
per cent of all households owning a refrigeration appliance (Economist
Intelligence Unit 1984).
2.4 ffiYSIOLCGICAL INFLUENCES
2.4.1 Hunger and Satiety
In general terms, hunger can be considered as being caused by depletion
and repletion brings satiety (Lepkovsky 1977) thus hunger and satiety
could be regarded as being at oppOSite ends of the spectrum. In a
review of the literature on historical and current research into the
causes of hunger (Castonguay et al 1983) a number of causes to account
for the sensation were identified. The ultimate outcome to many
researchers is that hunger could not be attributed to one single factor
but a multiplicity of causes, physiological, psychological and
cultural. One such theory suggests that the intensi ty of the signals
(metaboli tes) is directly proportionate in magnitude to the defici t
experience whilst in another reported study, food consumption increased
~s a result of cold temperatures, heat stress reduced food intake.
Furthermore the effects of exercise on hunger are far from clear with
reports suggesting increased, decreased and unchanged effects on food
intake.
Rolls et al (1981) demonstrated that as a particular food is eaten, its
taste becomes less pleasant but the taste of other foods remains
relatively unchanged; a phenomenon which is termed as sensory specific
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satiety. Thus when the liking for a particular food is decreased
because it has been eaten in the first course, relatively little of
that food is eaten in the second course, rut the intake of other foods
which have not been eaten remains relatively high. This may be due to
an in-built mechanism which helps to ensure that a variety of foods and
thus nutrients are eaten thereby aiding the selection of a
nutritionally balanced diet.
2.4.2Heredi ty
Evidence is available to suggest that an individual inherits a
characteristic metabolic pattern just as he inherits the colour of
skin, hair and eyes (Fenton 1957). Little research has been conducted
in this area but from the evidence available a number of
characteristics appear to be passed down from one generation to the
next and which may account for specific conditions such as obesity
which are found in a number of family groups (James 1982).
Populations showing a high preference for sour and bitter tastes have
been studied (Moskowitz et al 1915). Their judgement of taste
sensitivit¥ accords with other population estimates suggesting that
dietary history may alter preference for simple taste stimulii. A
further possibility is that genetic in-breeding may yield a population
which finds sour acceptable although this theory requires further
investigation. The expression of taste preferences which may exist
among different individuals is also greatly modified Qy environmental
factors during the course of growth and development (Green et al 1915).
Attempts have been made to establish to what extent, if any,
nutri tional deficiencies are linked to heredi ty. Gershoff (1971) for
example has reviewed the role of vitamins and minerals in taste; taste
and energy have been examined Qy Sharma et al (1977); Lepkovsky (1917)
looked at the selection of dietary nutrients whilst Beauchamps and
Maller (1977) reviewed flavour preferences in humans. With the
exception of an increased importance of sensory discrimination, it was
concluded that any link could only be regarded as tentative.
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2.4.3 Dietary Hypersensitivity
Food intolerance or food allergy, the altered reaction to a specific
food or food ingredient, is a condition the existence of which has been
established beyond doubt and accounts for organic diseases in many
patients (Royal College of Physt cf ans, British Nutri tion Foundation
1984). The extent to which dietary hypersensitivity affects the
population is difficult to assess with estimates varying from less than
one per cent to as high as 40 per cent (Dickerson 1981).
Any food is a potential cause of an adverse reaction in some people and
attempts to provide dietary league tables (Dickerson 1981) found that
milk, eggs, wheat products (gluten) are the most frequent offenders.
Other assessments give as the order of prevalence eggs, milk, wheat,
artificial colours and preservatives, fish, pork, bacon, peanuts, rice,
cheese, soya, yeast and tomatoes.
The extent to which soldiers are allergic to various food items and
food groups was addressed in the ArmyFood Study 1984. Overall about 5
per cent indicated that they were allergic to one or more foods or food
groups but 10 per cent of women indicated allergies. The main food
groups concerned are shellfish (1.1S), Cheese (0.9S), Coffee (0.8%),
Fish (0.6%), and Offal (0.5%). The most commonallergy effects were
Headache/Migraine (43S), VomittinglDiarrhoea (27S), Skin Symptoms(21S)
and MouthUlcers/Sore Throat (14S).
2.4.4 Nutritional Requirements and Health
The nutri tional requirements particularly in relation to heal th and
performance are considered in more detail in Parts 2 and 3.
2.4.5 Therapeutic Diets
Therapeutic diets can be defined as those diets in which the quanti ty
of one or more nutrients diverges from the normal diet (Hekkens-
Klaassen and Swieringa 1980). They are normally associated with
particular medical conditions and as such would probably be prescribed
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by a medical practitioner. Their interpretation into dietary allowances
would be the responsibility of a trained dietitian. Other modified
diets, usually obesi ty linked, are also used but these need not
necessarily be medically supervised.
In the Army Food Survey 1984, under four per cent indicated that they
did not eat food groups because they of weightwatching or dieting. As
might be expected the figures were higher for women, six per cent
compared with three and a half per cent for men. Bread and flour
products, butter and margarine, milk and cheese were the main food
groups not eaten.
Less than one per cent were not allowed to eat foods or food groups for
medical reasons. The main food group identified was fat which could not
be eaten because of stomach disorders and heart conditions.
2.4.6 Age
The influence of age on food habi ts and food preferences can be seen
from a number of other Sections although experiences in the early years
of life, prior to the age of 16, are among the strongest controlling
factors in food preferences (Pilgrim 1957).
Changes in taste have been noted by a number of researchers, for
example Pilgrim 1961 and Schiffman 1977 which are attributed partly to
the physiological changes in taste buds. In childhood there are a
profusion of taste buds around the tongue, cheeks and throat which are
receptive to sweet dishes. During adolescence the tastebuds around the
throat disappear leaving just those around the tongue. Gradually these
become decreasingly receptive and blurred whilst at the same time
preference for sweet items is replaced Qy a liking for savoury or tart
dishes.
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The army is comprised mainly from the lower age groups with 60 per cent
being under 25 years old. A fuller breakdown for male all ranks is
given below:
Under 18 18331 13.a
19 to 25 65293 46.6%
26 to 35 41055 29.3%
Over 36 15485 11.0%
Total 1!j()164
2.4.7 Sex
Bender (1976) divides the food preferences of males and females into
external factors such as fashion, social tradi tion, custom and taboo,
and internal controls that are the true sex differences which h~
hy pothesi sed are relatively constant in different communities. Whilst
differences are reported these are small and inconsistent and the
evidence from which to draw conclusions for food preferences is scant.
It is therefore concluded that, with the exception of certain
categories such as pregnant and lactating women, it is uncertain
whether there are any clear differences.
This view is not necessarily supported; womenare more careful with the
foods they choose (Ashley Montague 1957). The attitude of adolescents
towards food still appears to reflect the traditional values although
changes are at work with girls being more responsive towards these
forces and for example having a wider range of preferences (Hamblin
1979). They show more response to advertising and have a slightly
greater readiness to try new foods. Taste thresholds in females as a
gr-oup tend to be more sensi ti ve than males (Pangborn 1959). Female
adolescents traditionally display poor eating habits particularly when
compared to their male counterparts being more prone to weight
reduction programmes associated with bodily appearance (MacDonaldet al
1982).
The proportion of females (WRAC)in the army is comparatively small,
there currently being 3.1 per cent (D/Stats (M)3 1985).
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2.5 PSYCHOLOGICAL FACTORS
2.5.1 Appetite
Appetite can be considered as a group of sensations responsive to
savour and expected taste and identified wi th the labial and palatal
stimulii, a slight emission of saliva and so forth (Le Gross Clark
1968). Whilst appetite (specific hunger) may form part of the feeling
of hunger, it is a psychological rather than physiological drive. These
may be excited by a number of determinants originating in the inner
life and social environment of a person which may be affected by a
number of social factors (Dichter 1964).
2.5.2 Time
The time at which a food is served affects not only consumption but a
persons preference for that particular food. Food items tend therefore
to be served on food appropriate occasions.
The frequency with which food is eaten has been suggested by a number
of researchers as being a contributing factor to the health and
nutritional status of individuals. A relationship has been demonstrated
between meal frequency and Ischaemic Heart Disease (Fabry et al 19(8)
and also body weight, food intake, skinfold thicknesses and total
cholesterol intake (Fabry 1969). A more speculative generalisation has
been made for increasing meal frequency (Cohn et al 1962) in that it
causes:
A decrease in protein requirements.
A decrease in the susceptability to metabolic disorders.
An increase in the efficacy of therapy for metabolic disorders.
2.5.3 Food Faddism and Food Cults
Food Faddism is a pursuit of interest followed with exaggerated zeal
and devotion usually for a brief period (Todhunter 1973). A food cul t
on the other hand is a system for the promotion of health or prevention
and cure of disease based on dogma, tenets or principles set forth by
its promulgators.
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The field of nutri tion appears to be particul arly vulnerable to
distortions into fads and cults and is perhaps today one of the biggest
health problems with scarcely anyone being free from false beliefs
about food (Bruch 1970). Vulnerable groups appear to be those with less
formal nutrition education, concentrated in the older and lower income
groups and be likely to have more rigid personalities (Jalso et al
1965) .
Several reasons exist why people adopt fads and cults (Schafer and
Yetley 1975).
Miracle Seeker
Anti-Establishment
Super Health Seeker
Distrust of the Medical Profession
Fashion Follower
Authority Seeker
Truth Seeker
Concern for Life
The more common fads and fallacies can be grouped as follows (Todhunter
1973 and Olson 1958)
Conunon Fads
Exaggerated claims for specific foods
Dietary supplements
Special ways of preparing foods
Safety and wholesomeness of modern foods
Reducing and other diets
COOIIlonCults
Vegans and vegetarians
The overall number of personnel identified by the Army Food Survey 1984
as being vegetarian was less than one per cent although there were
three per cent of women. In addition to meat and offal, other food
groups were also identified indicating a possibility of there being
some vegans.
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2.5.4 Attitude
An understanding of the effects and influences of attitudes on food
habits is complicated by the lack of clear definition and the absence
of a valid and reliable attitude measurement (Foley et a1 1979). Sims
(1981) defi nes at ti tude as a feel ing of f avoura b1eness or
unfavourab1eness towards something measured along an evaluative
continuum such as good - bad, acceptable - unacceptable. A less clumsy
definition (Pilgrim 1961) is the expression of opinion of affective
reactions that are usually obtained by questionnaires about food.
The effect of atti tude on food habi ts is far from clear. It has been
found to mediate the acquisition of nutritional knowledge and the
practice of what are considered to be good food habits (Schwartz
1975). At the same time it has been shown that parental attitudes
condi tion a child's fami! iari ty with a variety of foods, a variable
more important than others in determining a child's acceptance of new
foods at school (Yperman and Vermeersch 1979). However attitudes alone
are probably not responsible for bringing about change in the way
supposed. Equally powerful influences must include the si tuation in
which a person must take action, his personal habits and group norms
~nd influences (Sims 1981).
2.5.5 Symbolism
Of all the factors which influence dietary habits and food preferences,
the symbolism of food is perhaps the most difficult to rationalise.
Many foods and dietary practices are linked to specific identifiable or
unidentifiable situations unique in meaning to each individual.
2.5.5.1 Condi tioned Response
From early life an infant feeds through a conditioned response. Once
introduced he knows instinctively how to suckle, how to swallow and
how to attract attention when more food is desired. Later feeding
situations are taught but in doing so a predictable and conditioned
response is created.
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2.5.5.2 Securi ty
Familiarity with foods and feeding situations provides security,
particularly at times of cri sis. Just as an infant finds securi ty
with a bottle of milk so do adults with known foods; strange foods
and feeding situations are avoided.
2.5.5.3 Reward and Punishment
Food can be used either positively or negatively to reward and
punish. Chocolates and sweets are traditionally used to reward
children for good behaviour or as a bribe in return for the promise
of good behaviour. Conversely deni al of these iterns can be used as
a punishment. Rewards are not confined to children and may be
extended to adults; a reward for achievement either personal or to
others or as a method of celebration. In each case the value of such
a reward is also likely to depend any previous deprivation CRevusky
1968) •
2.5.5.4 Memory
Many individual foods and eating experiences are associated with
particular events. These may be ei ther pleasant or unpleasant and
may relate to early childhood or may be relatively recent. The food
eaten in pleasant childhood surroundings becomes a sym bol of those
surroundings and when, even as an adult, an individual so reared is
deprived of this familiar food his sense of deprivation is
disproportionately great (Mead 1943). In a similar way a food or
meal eaten in pleasant surroundings or convivial company is
remembered as being consumed in that situation. Hence when that
food is eaten next, if the situation fails to correspond, the food
will be considered as inferior even if it is not.
2.5.5.5. Relief of Anxiety
During periods of tension or anxiety, food is often used as an
emotional release valve either through consumption or denial. At
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one end of the scale this may take the form of eating a single item
of food or going wi thout a meal. At the other end it ccul d lead to
obesi ty or anorexia nervosa although the evidence to support this
is circumspect (Garrow 1980).
Manifest anxiety and food aversions tend to positively related
variables with females having higher anxiety scores and more food
aversions than males. High anxiety individuals have a greater
number of food aversions than low anxiety individuals (Smith et al
1955).
2.5.5.6 Mood
Particul ar foods and nutrients have the abil ity and are known to
affect mood and behaviour. Carbohydrates appear to have a major
influence on serotonin a brain chemical linked with feelings of
sleepiness and tranquili ty. Try ptophan found in carbohy drates is
also converted to serotonin hence the consumption of sweet or
starchy foods produce a similar effect. Protein has the opposite
effect and by competing with tryptophan can keep down the level of
serotonin in the blood and counteract the effects clearly indicating
the need for a heal thy balanced diet.
2.5.5.7 Group Acceptance and Conformi ty
Many foods are eaten as a demonstration of belonging to a group and
conforming to a group norm. Group identi ty is fostered by eating
similar foods and a person who deviates is often considered to be an
outsider or not a true member of the group. To respect food taboos,
share a meal, give or receive a gift of food are all ways of
becoming integrated into a group (De Garine 1972). In addition there
may be occasions when the quality of the diet can be improved when
meals are shared (Grotkowski and Sims 1978) and the populari ty of
certain foods related more to social needs rather than specific
likes or dislikes (Ypennan and Vermeersch 1979).
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2.5.5.8 Gifts
Food or the giving of food symbolises friendship in most societies
whilst in some, the exchange of food is used not as a means of
introducing variety but rather of social intercourse (Lee 1(57). The
exchange process is used as a means of confirming friendship for
food is seldom accepted from strangers hence the acceptance of any
food is used as a means of reinforcing a friendship.
2.5.5.9 Familiarity
The rigidity of food habits and food preferences have been noted by
several researchers and once established, either in an individual or
cul ture, tend to be resistant to change. People prefer to continue
eating what they know and what they have learned about (Peryam
1963). Where names are unfamiliar, people are very often hesitant to
select these foods (Schutz et al 1f/(2). Food may also be rejected if
it is not presented in the usual container or in the normal manner
(Committee on Food Habits 1943). Similarly previous experiences may
play an important part in determining later flavour preferences
although the lack of experimental evidence which could determine the
important factors is lacking (Beauchampsand Maller 1f/(7)'
2.5.5.10 Language of Food
Specific foods have particular meanings which are coherent and
relatively stable (Moore 1957) and as a result foods have adopted a
language of their own. Meats for example are masculine; red meat,
particularly beef and to a lesser extent lamb are considered more
masculine than white meat such as fowl but with red meat it must
contain muscle and not be offal. Vegetables are generally thought of
as feminine but potatoes masculine. Frying increases this still
further being symbolic of activity and Pi'wsteal strength. Salads are
feminine although this can be overcome to some extent by the
addi tion of red meat. Eggs are associated wi th breakfast or as an
adj unct to another dish, otherwise sui table only for invalids.
Apples and grapes are suitable only for invalids, peaches
particularly with cream as effeminate, olives with sophistication
whilst jellies are considered childish.
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2.55.11 Personality and the Dynamics of Change
Personali ty is a more or less enduring organisation of forces within
an individual associated with a complex of fairly consistent
attitudes, values and nlodes of perception which account in part for
the individuals consistency of behaviour (Barnouw 1973). After many
years of practice most people find it extremely difficult if not
impossible to modifY their eating habits even if they are known to
aggravate disease (Zifferblatt et al 1980). Children tend to follow
others in their selection of food particularly when there is a high
degree of friendship between them whilst food chosen and consumed Qy
children tends to be different depending on whether they are
accompanied by an adult or in the presence of their peer group
(Thomas 1983). In this latter situation a marked preference was
shown for strong tastes, hard and crispy textures, interesting
textures, special visual qualitatles, items of room temperature or
frozen and those which are bite sized.
2.5.5.12 Monotony
Certain foods for example bread may be eaten daily without inducing
food monotony whilst others quickly become unacceptable if eaten
repetitively. The characteristics of monotonous food and food
monotony have been clearly identified (Siegel 1957 and Siegel and
Pilgrim 1958).
Proneness to monotony is a dimension along which foods may be
evaluated and the point on this dimension where a food lies depends
on the specific individual, his experiences and physiological make-
up and on the physiochemical attri butes of the food itself (Kamen
and Peryam 1961).
2.6 INTRINSICINFLUENCES
Intrinsic influences in the formation of food habi ts and food
preferences are those influences which can be directly attri buted to
the food and are detected by the organoleptic senses. These senses may
be innate or acquired but are a major determinant in food acceptance
all of which participate in producing mental reactions to food
(Todhunter 1973).
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This relationship can be presented schematically as in Figure 7.
Figure 1The Relationship of Organoleptic Senses to the
Sensory Quality of Food
Appea.rance
FLAVOUR
Consistency
Viscosity
Texture
KINESTHE.TICS
l40uthfeel
Source: Adapted from Hutchings 1917
However this circle is not rigid and overlap may occur between two or
all three of the primary senses. Each food item is perceived
independently and differently by individuals and this too is dependent
on the circumstances and situations. Thus the threshold between
sweetness or bitterness depends on the associated colour; palatability,
on previous conditioning, on nutritional status and so forth
(Tremolieres 1910).
2.6.1 Appearance
Appearance is generally the first of the organoleptic senses that come
into contact with food and the associated characteristics can be
divided into three attributes:
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Optical Qualities
Pl'\Ysical Form
Modeof Presentation
It would seem that the eyes appear to control the tongue in that the
consumer expects his palate to be guided t1j the appearance of the food
(Bender 1981). Slight deviations in colour are permitted al though any
major change can make a product unacceptable (LyLe 1977). Whenfoods
are presented in their appropriate colour they are also perceived as
having a stronger intensity and better quality aroma and flavour
(Christensen 1983).
2.6.2 Sound
Sound, like appearance, produces expectations of taste and can control
food intake. By adding a crunchy food to a soft food, almonds to fish,
the taste of the fish is diminished. This is attributed to the illusion
caused by the dominance of the auditory sense over that of taste and
smell generated by kinesthesis of munching (Rietz 1961). Furthermore
the pleasantness of sound shows a positive correlation with the
description criSp and crunchy (Vickers 1983).
Howeverwhilst sound and appearance may provide the initial stimulii to
select a food, it is the other senses that are likely to have a more
lasting effect and be the final arbiters on whether the food is liked
or not.
2.6.3 Odour
The three elements of odour are intensity, type and variety, the
strength of which appears to be affected t1j the temperature, cold for
example inactivating the olifactory system (Amerine et al 1965).
Odour stimulii are affected before and after eating a meal. A
significant drop i s seen in the pleasantness of food related odours
whereas no change occurs when a meal is not eaten. It could be
concluded from this that food odours play an important role not only in
satiety but also in the control of inter-meal intervals (Duclaux et al
1972)•
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2.6.4 Taste
Flavour is perhaps the most important of all the organoleptic senses
and has been found to be a formidable barrier to good nutrition
(Pangborn 1975). Studies into the consumer acceptance of foods (fresh
fi sh) (Hamil ton and Bennett 1983) found that whil st assessors could
distinguish between species and express relative preferences, they did
not feel strongly about them. Flavour was the most significant positive
determinant of acceptability, texture was neutral and appearance was
either neutral or negative.
Effects of Smoking
Although smoking and obesity are inversely related, there is a positive
relationship between the thresholds of taste and food preferences. The
thresholds of taste for bitter are significantly higher in smokers than
in non-smokers although there is no difference for sweet, sour and
salt. The smoking of a cigarette has no immediate effect on the taste
but the age of the smoker adversely affects the sensitivity to quinine
solutions. It could be concluded that the decreasing sensitivity to
bitter is the result of prolonged addiction to smoking (Krut et al
1961). Also it has been established that non-smokers prefer bland foods
whilst a fairly high proportion of smokers prefer salty and spiced
foods.
It is estimated (Durnin et al 1985) that 45 per cent of the male
mili tary population currently smoke.
2.6.5 Texture
Textures are those properties of a food perceived Qy the eyes, skin and
muscle senses in the mouth and include roughness, smoothness. Mouthfeel
on the other hand is the mingled experience derived from the sensations
of the skin in the mouth after ingestion of a food or beverage. It
relates to the viscosit¥, surface tension and other physical properties
of the material being sampled (Amerine et al 1959).
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Other highly developed senses are also present in the mouth. The two
pOint threshold which is able to distinguish between two pOints as
close as one millimetre; stereognosis, the ability to evaluate the
size, form, weight, consistency and texture of three dimensional
obj ects without visi on (Sharon 1965). The texture of various foods can
also be associated with specific meanings (Jellinek 1973); for example,
hard and tough with activity and masculinity; crisp and crunchy with
stimulating and fun.
2.6.6 Temperature and Pain
Whilst temperature affects the palatability and acceptance of food and
food served at an incorrect temperature is often rejected, a general
lack of experimentation and difficulties in separating the senses of
taste, temperature and pain precludes conclusions from being drawn
(Amerine et al 1965).
Heat, cold and pain are registered by the nerve endings in the mouth.
Food which is so rough or hot in the mouth as to cause pain is said to
have bi teo Whenthe odour of a food causes pain to the nose it is said
to have pungency. Onions, garlic, spices and vinegar have bite and
pungency whilst pepper and ginger have bite with very little pungency.
Alcohol is hot in the mouth and often, initially at least, in the
stomach whilst menthol and peppermint are cold (Andross 1961).
2.1 SUMMARYANDCOOCLUSIONS
Using a multi-disciplinary approach In a framework outlined in Figure
2, the major factors influencing the formulation and change of
individual food habits and food preferences have been reviewed.
Although considered under separate headings, in practice they do not
operate in isolation but interact with each other. This interaction is
perhaps the most important aspect in providing the stimulii to
influence change. On one hand for example parental influence might be
brought to bear in a particular direction whilst peer group pressures
might pull in another.
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A number of models representing this relationship have been suggested,
the most common of which present the many pressures schematically.
Pilgrim (1957) in proposing a model on food acceptance divides the
influences into physiological (internal) and attitudes (external)
whereas Khan (1981)uses a more general model. However the weakness in
this method of presentation is that it fails to show the intensity or
degree of influence of each factor and equal importance is assigned to
all factors. An attempt to overcome this is made by Gifft et al (1972)
by positioning factors at varying distances from a centre point whilst
Krondl and Boxen (1975) propose a number of other conceptual
franeworks.
A multiplicity of factors are at work in the formation and change of
food habits the majority of which begin at a very early age. Some of
these factors are in-built rut the majority are learnt, initially from
parents, and then later from other external influences. As the child
grows up modifications and changes occur in a continuous process until
by the time a person jOins the army, his food habits and food
preferences have become well established and developed. These early
experiences are likely to be among the most important in the shaping of
food habits and as such resistant to change. Changes can be brought
about but these occur very slowly. Only through force of Circumstance,
usually externally imposed, does any major change take place.
Factors leading to the formation and change of individual food habits
and food preferences of the Bri ti sh Army can broadly be di v1ded into
three categories:
1. Those which have little or no influence.
2. Those, the influence of which, cannot be readily quantified
but are likely to be reflected in the total population.
3. Those which have a direct influence.
A number of factors clearly have no influence primarily because the
selection cri teria exclude certain population sub groups from being
recruited into the army: these include immigration and ethnicity. Other
factors have the potential to influence formation and change but the
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extent of these has never been quantified. A postal survey (Army Food
Survey 1984) ascertained that only limited influences were caused by
Religion, Dietary Hypersensitivity, Therapeutic, Health and Vegetarian
Diets.
The influence of certain factors cannot be readily measured either
because the nature of these factors precludes their measurement or
because of a lack of basic information. As the military system does not
work in isolation or in a vacuum, it could be concluded that these
factors affect the military population in a similar manner as their
civilian counterparts. To attempt to quantify which of the many
influences are more important and how they interact with each other,
whilst meaningful in the understanding of change, is outside the scope
of this stuqy. A thorough awareness and understanding of each factor is
considered to be more relevant.
Notwithstanding a number of factors can be isolated from this part of
the research which identifies the army as an autonomous group.
The army is comprised mainly of male personnel (971) under the age of
35 years (761) and primarily (921) from the Lower Middle Classes.
Promotion through military ranks increases the social status and this
is reflected by the different eating styles within the three rank
groups.
Most personnel recrui ted into the army come from England (80s), almost
a third from the North, a quarter from the Midlands and a quarter from
the South. Movement between units in the army ensures a good mix
although a number of Regiments remain parochial. It is likely therefore
that with the exception of certain military groups, for example,
Scotti sh Regiments, each uni t is composed of personnel from various
parts of the country.
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Once in the army the factors associated with military lifestyle are
likely to have a strong influence in the process of change. These
factors affect both single soldiers (46%) and married soldiers and
their families. Movement between units including service overseas and
involving factors such as changes in living accommodation, children's
schools; separation from families created either by family pressures
whereby married soldiers live in single accommodation during the week
and return to their families at weekends or unaccompanied assignments
of up to six months.
These are some of the many factors which influence the formation and
change of individual food habits and food preferences the recognition
and understanding of which are considered essential in the proposal of
change.
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PART 2
IN-BARRACKS FEEDOO
Feeding in barracks and the provision of a nutritionally balanced diet
is one of the essential elements for the maintenance of a fit and
healthy army.
Part 2 reviews the nutritional requirements of military feeding; sets
dietary goals on which feeding management should be based and reports
the results obtained from empirical research undertaken both on
military feeding and to assess the contribution of the current
military diet. Where necessary proposals are made which are designed to
bring the existing diet into line with the recommended dietary intakes
and dietary goals.
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<lIAPTER 3 mE MACRO NUTRIENT RB)UIREMENTS IN MILITARY FEEDDIi -
A REVIEW
3.1 INTRODUCTION
Recommendedlevels of dietary intake, for certain nutrients, were first
published in the United Kingdomin 1950 (British Medical Association
1950). Since then these have been regularly revised and updated to take
into account new research and knowledge wi th the latest revision in
1979 (DHSS1979).
In the Bri ti sh Army, the civilian guidescales are used as a basi s in
the formulation of nutritional policies for both ration scales and
combat rations (Mann 1973). However other than for energy, no precise
allowances are actually specified.
This chapter reviews the macro nutrient requirements in military
feeding and, by reference to the recommended intakes of other Armed
Forces, makes recommendations on which dietary management should be
based.
The objectives in establishing recommended dietary intakes have been
clearly defined (Truswe11 1976), and within the army these objectives
can be summarised as follows:
To provide a baseline against which dietary intake can
be canpared.
To provide guidelines for the food planning of military
personnel both in and out of barracks.
The calculation of nutrient requirements can be approached in a number
of ways: (Passmore 1973)
The Epidemiological Approach- Dietary intakes of individual nutrients
are recorded for both healthy groups of people and where clinical
evidence of deficiency disease are known. Estimates are then made for
satisfactory and minimal levels of intake.
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The Experimental Approach- Diets containing a specific but varied
amount of a single nutrient are fed to individuals until it can be
established whether it induces a deficiency disease. Minimum estimated
requirements can then be determined.
The Estimation of Tissue Reserves of Nutrients- Estimates of the
concentrations of individual nutrients are made by measuring
concentrations in the blood, urine or a tissue such as blood cells.
Having established the minimum nutrient requirements for particular
groups, the next stage is to determine statistically how these amounts
should be expressed as recommended requirements. One possibility is to
take the mean requirement plus two standard deviations (Section 1.6.4).
By this method 95 per cent of the population are covered and when a
small margin for error is also added, the resulting recommendations are
likely to cover most if not all of the population.
However the lack of knowledge in some areas has led the committees
involved in the preparation of dietary recommendations to be cautious.
The reason, apart from the lack of knowledge, is that individual
nutrient reqUirements may vary even though the subjects may seem to be
identical and appear to perform similar tasks. In these situations the
energy intake, for example, may well exceed expenditure over a
considerable period without signs of weight gain or other physiological
problems.
In the United Kingdom, civilian recommendations are aimed at groups not
specific individuals and include a margin of error to accommodate for
individual physiological variability. This does not extend to
variations created by illness or other requirements. The figures
provided are net and are those which should be supplied for bodily
needs; no account is taken for wastage. As a result, recommendations
are not definitive statements of a specific requirement. They are
amounts of nutrients which are sufficient or more than sufficient to
ensure the maintenance of health within groups. In the United States of
America, Recommended Dietary Allowances are the levels of intake of
essential nutrients considered to be adequate to meet known nutritional
needs of practically all heal thy persons. They are the average daily
amounts to be consumed over a period of time (Committee on Dietary
Allowances 1980).
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Foreign ArmedForces either make specific recommendations themselves or
follow their own country's civilian guides. Where specific
recommendations are made, only one country (United States) has
separated these for both male and female. Similarly, age and weight are
not considered al though most countries make recommendations or
allowances for increased levels of work. These recommendations vary
from comprehensive lists to simple statements of energy requirements
and are considered in the appropriate sections. In the United States
recommendations for dietary intake form a basis on which planning and
moni toring of diets can take place. Each of the major mili tary bases
employs a qualified dietitian/nutritionist who is empowered to
recommend increases in nutrient intake as dictated by local
ci rcunstances.
3.2 ENERJY
Recommendations for energy intake, unlike those for other nutrients, do
not allow for margins of error. Whensurplus energy foods are consumed,
the energy is stored in the body as fat and glycogen and a continuous
surplus can lead to obesity. Recommendations therefore reflect, not an
individual reqUirement, but the average requirement for a particular
group. Requirements for energy depend on a number of factors, the more
important of which are shown in Table 11.
Table 11 The Major Factors Influencing the Energy Requirements
of a Military Population
INTERNAL FACfORS
Physiological
Age
Sex of Personnel
Weight
Body Mass
Fitness/Stanina
Strength
Sleep
Acclimatization
Psychological
Emotional Condition
Stress
EXTERNAL FACfORS
Environmental
Weather
Temperature
Htrnidity
Terrain
PhYsical
Load Carry ing
Efficiency
Work/Rest cycles
Clothing
Source: Adapted from Buskirk et al 1983
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Calculating the energy requirements for military groups has occupied a
considerable amount of research activi ty for it was thought that if
sufficient energy were provided, the requirements for other nutrients
would automatically be met: this was never established. Despite
research activity in this area, it is still not possible to quantify
energy requirements with any degree of certainty as they remain largely
unknown (Durnin et al 1973). Only the broad requirements for different
groups can be ascertained. Examples of these studies in Armed Forces
units involving activity both in and out of barracks in temperate
climates are summarised in Table 12, (Appendix E).
3.2.1 The Effects of Age
The energy requirements during adolescence and the period of maximum
growth are generally higher than at any other period. This requirement
decreases with age due to a number of factors such as activity, body
composition and resting metabolism which declines at approximately two
per cent each decade (Durnin and Passmore 1967). In order to allow for
this, the FAO/WHO(1974) recommend that the energy requirement in the
age group 20 - 39 for both men and women should remain unaltered.
Thereafter it decreases by five per cent each decade until the age of
59. A similar calculation is used in the United States (Committee on
Dietary Allowances 1980) where a 200kcal/day decrease is made for men
but in the age group 23 -50. Similar reductions are made in the United
Kingdom.
In the recommended dietary intakes for military personnel of Foreign
Armed Forces, no age allowance is made for energy or other nutrients
except where the civilian allowances are used. In making
recommendations for the purposes of this study, any proposal for the 19
to 35 year age group would cover 76 per cent of the military
populati on.
32.2 Sex of Personnel
Allowances are made for sex in all of the civilian dietary
recommendations and Foreign ArmedForces which recruit female personnel
and use civilian recommendations have adopted these.
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Only in the United States mili tary are recommendations specifically
made for female personnel. These are given in Table 13.
Table 13 RecaJlDeDdedDietary Intake For Female Military Personnel
of The United States
Nutrient Weight Amount
Energy kcal 2400
Protein g 80
Calcium mg 800 - 1200
Iron rng 18 (1)
Thianin (B1) mg 1.2
Riboflavin (B2) rng 1.4
Niacin mg 16
Ascorbic Acid mg 60
Vitanin A mcg 800
Notes:
1. An additional supplanent may be necessary.
Source: A~ Regulation 40-25 (1985)
3.2.3 Body Size
Body size and composition effects energy expenditure through resting
metabolism, which is nonnally slightly higher for the larger body, and
the additional effort required to move this body. Allowances are made
accordingly in some of the the civilian tables of recommended intake.
However some researchers, for example Thomsonet al 1961, consi der that
existing evidence points to the conclusion that within normal weight
ranges, increasing weight does not necessarily accompany increasing
food intake. This perhaps could be explained by the diminished physical
activity and hence energy expenditure associated with increasing
weight.
No allowances for variations in body size and composition are made in
any military nutri tional recommendations. In the United States
allowances are established for average size (70 kg) which it is
estimated include 70 per cent of the military population. The average
weight in the British Armycovering 76 per cent of the male population
is 72.5kg (Durnin et al 1985).
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3.2.4 Climate
It has been suggested (Donhoffer and Vonotzky 1947) that energy
requirements increase when the mean ambient temperature decreases. This
conclusion was tentatively endorsed (Johnson and Kark 1947) with data
collected from physically fit soldiers serving in various climatic
conditions. The reasons for this conclusion though were concerned
partly with the additional heat required to maintain thermal
equilibrium, but mainly because of the hobbling effect necessary when
wearing Arctic clothing and equipment. Subsequent empirical research
has attempted to ascertain whether addi tional energy is required in
cold climates, if so for what cause and Qy how muc~
Experiments conducted eliminating clothing and activity as variables
found that, when corrected for bodyweight loss, for every degree
Fahrenheit fall in the mean ambient temperature there is a
corresponding increase in energy intake of 10kcal (Iampietro et al
1957). This compares with Johnson and Kark (1947) who calculated a
figure of 20kcal. These and other earlier results support the theory
that the maj or difference in energy intake, when performing similar
activities, is due to the higher energy cost imposed by clothing, when
work is performed at a constant temperature. Energy output is increased
by five per cent when clothing is changed from desert to temperate and
a further five per cent when changed from temperate to Arctic (Gray et
al 1951). Provided that individuals are adequately clothed, the energy
requirement remain practically unchanged except that, a two to five per
cent increase may be necessary to compensate for the heavy clothes and
footwear (Consolazio 1969).
Several attempts have been made to measure energy requirements in Arctic
and Antarctic conditions. An extract from these is presented in Table
14 (Appendi x E).
To compensate for the increased energy requirement in a cold
environment, a number of countries recommendand make provision for an
increase in dietary intake. Those countries recommending an increased
intake of nutrients in a cold environment are shown in Table 15.
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Table 15 Countries RecaDDending an Increase in Nutrient Intake
For Military Personnel in a Cold Environment
Country Recoomendation
Australia
Canada
Finland
Norway
United States
Basic Cold/Bad Weather Supplement
Fresh Milk 85g 55kcal
Sugar 30g
Drinking Chocolate 30g
Total
118kcal
110kcal
283kcal
Arctic Supplement
Drinking Chocolate 87g
Fruit & Nut/Date &
Nut Cake 232g
Total
300kcal
512kcal
812kcal
There is a considerable amount of evidence to suggest that energy
expendi ture increases in a hot environment although the reasons for
this are not clear. In part it could be accounted for by an increase in
the metabolic rate. When Temperatures increase from 700F to 1000F these
increases averaged 11.4 per cent for the rest period, 13.3 per cent for
the moderately active period and 11.7 per cent for the very active
period (Consolazio et al 1963). The increased calorific requirements
could also possibly be due to the increased heat load imposed on the
body by solar radiation and the extreme heat itself (Consolazio et al
1961).
10 ~ Increase in Energy Consumption
10 ~ Increase in Energy Consumption
5 ~ Increase for Garrison Troops where
the mean anbient temperature is less
than 140C. 2 - 5 S increase for
additional energy expenditure.
Energy allowances of 4500kcal are
provided in the Arctic Ration.
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A limited number of trials have been conducted in order to assess the
energy requirements in a hot environment. Examples of empirical
research into energy expenditure in a hot environment are given in
Table 16 (Appendi x E).
Few countries actually recommend specific increases in recommended
dietary intakes in a hot environment. Those countries which do are
given in Table 17.
Table 11 ColDltries RecaIIIlendingan Increase in Nutrient Intake
for Hili tary Personnel in a Hot Envirorment
Country Recommendation
Australia Basic Hot Environment Supplement
Fresh Fruit 390g
Sugar 110g
Tea 12.5g
Salt 20g
Canada Tropical Ration Supplement
Fruit Beverage Powder to make 682ml
South Africa Hot Weather Supplement
Concentrated Fruit Juice
September to April 60ml
In regions where there is a
danger of heat stress 150ml
Operational Areas South West Africa 150ml
-
United States 0.7 S increase in calorific allowance
for every degree increase in the anbient
temperature above 30oC.
1 2
3.2.5 Al ti tude
Studies into the energy requirements of military personnel at altitude
have been far from conclusive. Consolazio et al (1966) found the
requirements unchanged at 3475m al though at 4300m oxygen usage was
sufficiently increased to indicate that increased energy requirements
may be necessary. On the other hand at 4300m the V02's of healthy
soldiers at rest, during mild and moderate exercise were similar to
those at sea level (Hansen et al 1967).
Studies of Indian troops at altitudes 3658m to 4572m engaged on normal
duties (Malhotra et al 1978) found that energy expendi ture was
approximately 1000kcal more than the 3200kcal at sea level and that the
speed of work on strenuous tasks was considerably slower. The cause for
this was attributed to the weight of clothing and the steepness of the
terrain where the men were working.
3.2.6 Load Carrying
Load carrying is a normal feature of military training and operations.
The weight of the load is the most important feature provided it is
carried on the body rather than at the extremities (Winsmann and
Goldman 1976). The close agreement between energy expenditure and the
weight of the load, up to 70kg, carried at various speeds depends more
on the condition that the load is well balanced and close to the centre
of the body than the speed with which it is carried (Soule et al 1978).
3.2.7 Terrain
When standing with various loads, energy expenditure is not
significantly different. When walking, increases in load, gradient and
speed increase energy expenditure significantly (Pimental and Pandolf
1979).
When walking over sandy surfaces carrying loads of 50 pounds, an 80 per
cent increase in oxygen intake with Significantly higher pulse and
rectal temperatures were noted compared with walking on flat ground
(Strydom et al 1966). The relative cost for various terrains, carrying
loads of between 10 and 40kg, have been calculated as terrain
coefficients. These values are given in Table 18.
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Table 18 Coefficients Used to Calculate Energy Expend! ture
for Walking Across Various Terrains
Terrain Coefficient
Treaanill 1.0
TannacadamSurface 1.0
Dirt Road 1•1
Light Brush 1.2
HeavyBrush 1.5
SWClJlP,y'Bog 1.8
Sand Dunes (Firm Sand) 1.8
Loose Sand 2.1
Hard Packed Snow
No Footprint Depression 1.3
For Each amDepression +0.082
Sources:
Soule and Golcinan 1972
Givoni and Goldman 1971
Pandolf et al 1976
3.2.8 Recommended Intakes of Energy for Military and Civilian
Populations.
The recommendedintakes of energy for military and civilian populations
in selected countries are presented in Table 19 (Appendix F). Of those
countries surveyed fourteen make recommendations specifically for
!Dili tary populations the remainder follow civilian recommendations.
With two very minor exceptions, all the military allowances are higher
than their civilian counterparts (range 2.4 to 35 per cent) thus
reflecting the increased requirements associated with military
activity.
For planning purposes the following recommended levels of intake are
made for the British A~
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Males
Sedentary (eg Office, Staff Appointments)
2BOOkcal (2600 - 3000)
11715kJ
Moderately Active (eg Training Depots, Workshops)
3200kcal (3000 - 3400)
13389kJ
Very Active (eg Basic Recruits, Field Force Units)
3600kcal (3400 - 3BOO)
15062kJ
Females 2400kcal (2200 - 2600)
100042kJ
3.3 PROTEIN
The minimum levels of protein intake recommended by the FAO/WHO (1974)
are 0.57g/kg of body weight provided that the total energy requirements
are fully met. Recommendations in the Uni ted States (Committee on
Dietary Allowances 1980) are for O.Bg/kg of body weight.
The advice provided by DHSS (1979) centres on the assumption that when
a free selection of food is economically available, diets will
naturally be chosen to contain 10 to 11 per cent protein. Diets
containing less than these amounts are considered likely to be
unpalatable and deficient in other essential nutrients. On the other
hand, no evidence exists suggesting that over-consumption would be
hannful.
Based on these calculations, O.8glkg of body weight (72.5kg)and 10 to
12 per cent energy intake, the protein allowances for the moderately
active soldier are 58g and Ba to 96 g/day respectively.
Recommended intakes of protein for military and civilian populations in
selected countries are shown in Table 20 (Appendix F). The United
States mili tary recommendation of 1DOg are based on D.Bg/kg of body
weight enhanced to ensure a high level of palatability and
acceptability in military feeding. The recommended intakes of protein
for the British Army are 96g/day for a moderately active soldier.
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3.4 lHIAMIN(VITAMINB1)
The requirements for thiamin are closely related to carbohydrate being
necessary to ensure the correct utilization and release of energy.
Diets which contain less than O.3mg/1000kcal have been shown to produce
beri-beri whilst more than O.33mg/1000kcal it is excreted in the urine
(FAO/WHO1974). To include a margin for safety, the recommended intake
is 0.4mg/1000kcal a figure which is also adopted by other countries for
example Canada (Health and Welfare canada 1983) and the United Kingdom
(DHSS1979). In the United States (Committee on Dietary Allowances
1980) the recommended allowances are based on O.5mg/1000kcal, a figure
which is also adopted by the military.
Recommendedthiamin intakes for military and civilian populations in
selected countries are shown in Table 21 (Appendix F). The recommended
intakes of thiamin for the Bri ti sh Army are 1.3mg for the moderately
active soldier.
3.5 RIBOFLAVIN(VITAMINB2)
Riboflavin is necessary to ensure the correct utilization of energy.
Evidence of deficiency disease has not been found in diets containing
less than O.25mg/l000kcal and significant amounts do not appear in the
urine until this intake has doubled (FAO/WHO1974). In order to provide
a reasonable safety margin for individual variability, the
recommendations are for 0.60mg/1000kcal. This figure is used in the
United States (Committee on Dietary Allowances 1980), including the
military, although a lower figure is adopted in Canada. The
recommendations in the United Kingdom(DHSS1979) are for lmg/l000kcal
of resting metabolism.
RecommendedRiboflavin intakes for military and civilian populations in
selected countries are shown in Table 22 (Appendix F). The recommended
allowances for the Bri tish Army are 1.9mg for the moderately active
soldier.
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3.6 NICOTINICACID(NIACIN)
Nicotinic Acid is necessary to ensure the steady release and
utilization of energy. Diets containing 5.5 Nicotinic Acid Equivalents
(NE)/1000kcal have been found to meet the requirements and permit
nicotinamide to be excreted in the urine (FAO/WHO1974). Added to this
is a safety margin giving a recommended intake of 6.6 NE/1000kcal. This
recommendation has been adopted in the United States, including the
mili tary, although the Canadian allowance is calculated at 7.2
NE/1000kcal. The recommendations by DHSS (1979) are for 11.3
NE/1000kcal calculated in terms of resting metabolism.
Recommended intakes of Nicotinic Acid for military and civilian
populations in selected countries are shown in Table 23 (Appendix F).
The recommended intakes for the British Army are 21mg NE for the
moderately active soldier.
3.7 ASCOIBICACID(VITAMINC)
Evidence is available from both experimental and field studies to
demonstrate that scurvy can be cured and adequate protection afforded
from a diet containing 10mgof Ascorbic Acid (FAO/WHO1974). A similar
scenario by DHSS(1979) gives this figure as 20mg. In both cases,
allowing for a margin of safety, the recommended intakes are 30mg. The
recommended intakes in the United States (Committee on Dietary
Allowances 1980) and Canada (Health and Welfare Canada 1983) are 60mg
/day to allow for incomplete absorption and individual variability.
The recommended intakes of Ascorbic Acid for military and civilian
populations in selected countries are given in Table 24 (Appendix F).
The recommended intakes for the British Army are 60mg for soldiers of
all activity levels.
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3.8 VITAMINA
The FAO/WHO(1974) recommendations, also adopted by DHSS(1979), are
calculated from the amounts necessary to restore and maintain normal
levels of retinol in the blood of subjects who have been fed diets
deficient in retinol or carotene. Recommended intakes of Retinol
Equivalents (RE) in both the United States (Committee on Dietary
Allowances 1980) and Canada (Heal th and Welfare Canada 1983) are for
1000 RE/day. This increased allowance is calculated for safety purposes
due to the inefficiency of conversion in the body and widely differing
intesti nal absorption from different foods. On the other hand,
excessive intakes of Vitamin A are known to be toxic and
recommendations that intakes in excess of 7500 REs should be avoided
(Committee on Dietary Allowances 1980).
The recommendedintakes of Vitamin A (Retinol Equivalents) for military
and civilian populations in selected countries are given in Table 25
(Appendix F). The recommended intakes for the British Army are 1000 REs
for soldiers of all activity levels.
3.9 VITAMIND
Vitamin D requirements can be satisfied either through dietary intake
or by the action of ul tra-violet light on the skin. The recommended
intake of Vitamin D (FAO/WHO1974) after the age of 7 years is 2.5mcg
al though wi th reservations. The United States' recommendations
(Committee on Dietary Allowances 1980) show a decreasing requirement
wi th age due to the cessation of skeletal growth whilst DHSS(1919)
consider that no requirement may be necessary when exposure to the sun
1s adequate. Where this does not occur, either because occupational or
seasonal considerations, the recommended levels of intake are
1Omcg/day.
The recommended intakes of Vitamin D for military and civilian
populations in selected countries are given in Table 26 (Appendix F).
The recommended intakes for the British Army are 5-10mcg/day for
soldiers of all activity levels.
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3.10 CALCIUM
The calcium requirements have been estimated by FAO/WHO(1974) and
supported by more recent research, to fall within the range 400-
500mg/day. These recommendations have been adopted by IliSS (1979) where
the upper value is used. Higher values are recommended in the United
States (Committee on Dietary Allowances 1980) due in part to the high
levels of protein consumption which may affect calcium metabolism and
accordingly a recommendation of 800mg/day is suggested. In the military
this is ranged 800 - 1200mg/day.
Recommendedintakes of calcium for military and civilian populations in
selected countries are given in Table 27 (Appendix F). The recommended
intakes for the British Army are 500mg/day for soldiers of all activity
levels.
3.11 IRON
The daily iron loss of 'Reference Man' weighing 65kg is estimated as
O.91mg and since the mean absorption rate is 10 - 20 per cent, the
recommended allowance proposed by FAO/WHO(1974) is 5 - 9mg/day to
cover this loss. The additional pnysiological requirements of womenis
calculated as 2mg/day providing a recommendation of 14 - 28 mg/day. The
DHSS(1919) recommendation is 10mg/day for males and 12mg/day for
females although where losses are higher for mens~~ation these should
be increased and corrected by the use of medicinal supplements of iron.
The Un1ted States recommendati ons (Committee on Dietary Allowances
1980) are 10mg/day for males and 18 mg/day for females.
Recommendedintakes of Iron for military and civilian populations in
selected countries are given in Table 28 (Appendix F). The recommended
intakes for the British Army are 10mg/day for male soldiers of all
activi ty levels.
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3.12 SUMMARYANDCONCLUSIONS
Establishing recommendedlevels of dietary intake for individuals is t7j
nature an imprecise calculation with the result that recommendations
are set, not for individuals, but for particular sub groups of the
population. These calculations are based on the best evidence currently
available which is often far from complete or totally conclusive. These
levels should therefore be regarded as posing no more than the minimum
no risk levels of intake (Hegsted 1978).
In the British Army the only recommendedintakes currently stated are
for energy, the assumption being that if these levels are achieved
other recommendations would automatically be achieved. This situation
is far from satisfactory in that it provides insufficient data for
planning assumptions or benchmarks against which performance can be
judged. Recommendations provided t7j the Department of Health and Social
Securi ty (DHSS1979) customarily provide a basis for comparison but
even then a caveat is imposed to the effect that a direct comparison is
not valid because of the special requirements associated with a
soldiers' work and performance levels. Using data available from
civilian research and recommended levels of dietary intakes of other
Armed Forces recommendations on which dietary management should be
based have now been made. These are summarised in Table 29 and
expressed in the three levels for male soldiers and also for female
soldiers. As a further aid to practical interpretation they are also
expressed (Table 30) as a nutrient density (see Section 4.1.2).
These recommendations are intended primarily for use for the feeding
!Danagement in barracks in a temperate cl imate. Additional cri teria
would need to be considered and applied when feeding out of barracks or
when special climatic conditions prevail. FUrthermore recommendations
are based on information currently available. Modifications will need
to be made as additional research data becomes available. This may
resul t from civilian research or research being conducted under the
auspices of NATODefence Research Group, Panel VIII, RSG8, The
Nutritional Aspects of Military Feeding. Nutritional strategies to
enhance military performance are an area where the British Army devotes
little research effort. Dedicated research in this area will therefore
be required if nutritional status is to contribute towards health and
perfonnance and maximlll1benefit is to be gained.
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Table 29 A Stmmary of the Recalaended Dietary Intakes
for Macro Nutrients
MALE FEMALE
Moderately Very
Nutrient Wt Sedentary Active Active All Groups
Energy kcal 2800 3200 3600 2400
(2600-3000) <3000-3400) (3400-3800) (2200-2600)
kJ 11715 13389 15062 10042
Protein g 84 96 108 72
(78-90) (90-102) (102-114) (66-78)
Thianin mg 1.1 1.3 1.4 1.0
Riboflavin mg 1.7 1.9 2.2 1.4
Nicotinic Acid mg 18 21 24 16
Ascorbic Acid mg 60 60 60 60
Vitanin A mcg 1000 1000 1000 800
Vitamin D mcg 5-10 5-10 5-10 5-10
Calciun mg 500 500 500 500
Iron mg 10 10 10 12
Table 30 A SlIImary of the Recamaended Dietary Intakes
for MacroNutrients Expressed 8S Nutrient Dens!ty
Nutrient Wt Nutrient Density
(1000kcal)
Protein g 30
Thianin mg 0.4
Riboflavin mg 0.6
Nicotinic Acid mg 6.6
Ascorbic Acid mg 18.8
Vitamin A mcg 313
Vitanin D mcg 2.3
Calciun mg 156
Iron mg 3.1
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CiAPI'ER 4 DIETARY GUIDELINES FOR TIlE ARMY
4.1 INTROOOCTION
Although recommended dietary intakes provide a basis for the planning
and monitoring of diets, they fail in many cases to specify the
proportions or quantities of nutrients in readily understood
terminology. It could be argued that recommended dietary intakes were
never intended to be used directly by individuals but for experts to
translate into diets for specific situations. There exists therefore a
problem in translating and interpreting this raw data into quantifiable
and meaningful information which can be used by catering personnel in
the planning and preparation of feeding situations and by soldiers in
the selection of a heal thful diet.
The methods by which recommended dietary intakes can be translated into
a more readily and easily understood format may be grouped into five
basic categories:
Food Groups
Nutrient Density
Scales of Issue
Exchange Lists
Dietary Goals
4.1.1 Food Groups
The food group approach, which is not currently in general use in the
United Kingdom, was first introduced into the United States of America
as early as 1890. It has been modified and amended on several occasions
but became popular and an integral part of the American defence
programme during the Second World War with the introduction of the
'Basic 7 Food Group" (Hertzler and Anderson 1974).
The food group approach was used extensively for basic nutrition
education where its aim was to promote variety in food consumption and
to provide a plan whereby even the individual who knew nothing of
nutrition, could select a diet adequate in protective foods (Hayes et
al 1955).
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However in practice the 'Basic 7" proved difficult to interpret and the
number of categories were reduced to four in 1954. These groups are
given below:
Group 1
(4 or more servings daily)
Group 2
(2 or more servings daily)
Enriched or wholegrain bread, flour,
cereals and potatoes
Meat, poultry, fish, eggs and
legLllles
Fruits including citrus andGroup 3
(2 fruits, 2 vegetables daily) vegetables
Group 4 Milk, cheese and ice cream
(Adults - 2 or more cups of milk daily)
Food groups continue to be used although the number of groupings
adopted varies and the effectiveness of this system only being
evaluated by four countries (Ahlstrom and Rasanen 1973). It was
concluded therefore, that whilst food groupings may prove to be
beneficial as part of a nutrition education programme, they fail to
provide a sound scientific basis on which to translate recommended
dietary allowances into practice.
4.12 Nutrient Densi ty
The concept of nutrient densi ty was first proposed in Sweden in 1967
(Wretl1nd 1977) and has subsequently been adopted in other countries.
It is used to express nutrient concentrations of food per unit of
energy, for example 1000kcal or 10mJ. The nutrient density for a
moderately active soldier is given as an example in Table 31.
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Table 31 The Nutrient Density of a Diet For a Moderately Active Soldier
Nutrient Weight Density
Energy kcal 1000
Protein g 30.0
Thiamin mg 0.41
Riboflavin mg 0.59
Nicotinic Acid mg 6.56
Ascorbic Acid mg 18.75
Vitamin A mcg 312.5
Calcium mg 156.25
Iron mg 3.13
A further adaptation of this is the Index of Nutritional Quality (INQ)
(Wittwer et al 1977) or Index of Food Quality UFQ) (Hansen 1973).
These can be calculated by:
Amount of a Nutrient in Food Providing 1000kcal
Allowance of that Nutrient per 1000kcal
Hence the total quantity of protein in whole milk providing 1000kcal is
51g (50.77) and from Table 31 the recommended nutrient densi ty for
protein per 1000kcal is 30g. The resulting nutrient densi ty is
therefore:
51-30 = 1.7
Foods when calculated as shown can be considered as having high or low
nutrient density. Where the densf ty of a food is less than one it is
considered to be low in that nutrient but high in calories (calorie
dense). Conversely where the the density is more than one, calories are
low and that nutrient hig~
The concept of nutrient density appears to have potential applications
and has been used in the United States Navy to evaluate diets (Richardson
et al 1979) which are categorised into three groups according to the
amount of intake derived from them. A possible categorisation used to
describe a dietary intake is given below:
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Low ( < 0.7 ) An intake of less than 7010
of the recommendation
An intake between 70$ and 100~
of the recommendation
An intake in excess of 100%
of the recommendation
Marginal ( 0.7 - 1.0)
Adequate (> 1.0)
In addition there may also be potential for this concept to be used in
a nutrition education programme.
4.1.3 Scales of Issue
Food was first issued to scale in the British Army in 1598 (HMSO 1905)
in a attempt to provide soldiers with an adequate diet. Over time the
ration scales have been extensively modified and today continue to form
an integral part of the military feeding sy stem by provi ding a
comprehensive list of food varieties and alternatives to stated
nutri tional criteri a.
The use of ration issue scales though has become increasingly less
important and with the exception of specific occasions where a limited
scale is required, for example the Falkland Islands or mobilization,
have for practical purposes almost ceased to exist. (Action though is
currently being taken to introduce scales of issue on certain exercises
mainly to practice the logistic functions.) As these scales have become
increasingly less used, general knowledge and awareness of them has
fallen correspondingly. Many soldiers are unaware of the nutritional
balance which has been built into the scales and eat to personal
preference criteria. Caterers purchase to their own specific menu
requirements with the result that ration scales in their current format
no longer represent a balance of nutritional requirements and food
items around which menus could be planned. Their value is almost purely
historical, their primary function now being to provide an inflationary
proof method of calculating and valuing the daily food allowance.
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4.1.4 Exchange Lists
Exchange Lists were conceived and used originally in the planning of
diabetic diets although they have recently been updated and extended
for use in the general calculation of diets. (American Diabetes
Association and American Dietetic Association 1976). The term exchange
is not easy to define but in essence comprise groups of foods which are
approximately equivalent in certain nutritional criteria and can
therefore be substituted or exchanged. The six main exchange lists are
given in Table 32.
Table 32 The Main Lists of Food Exchanges
List 3 Fruit Exchanges
List 4 Bread Exchanges
List 5 Meat Exchanges
List 6 Fat Exchanges
All fruit and fruit juices
Bread, cereals and starchy vegetables
Meat and high protein foods
Saturated, mono-unsaturated and
polyunsaturated
Non fat fortified, low fat fortified
and whole milk
List 2 Vegetable Exchanges Non starch vegetables
List 1 Milk Exchanges
Source: American Diabetes Association and American Diatetics
Association 1976
Where appropriate, the approximate values of protein, fat, carbohydrate
and energy are given for foods in each group which may be exchanged
from those lists in a planned diet where values are similar.
-The maj or drawbacks of the exchange lists are the limi ted number of
foods and exchanges which may be included before the lists become
unnecessarily clumsy, whilst many foods do not fit easily into one
particular group. They also deal with only four major nutrients and as
a result may not provide adequate amounts of other essential nutrients.
They require qualified nutritionists to interpret each list hence
exchange lists may only be of value in planning individual diets where
specific needs have been identified.
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4.1.5 Dietary Goals
Dietary goals were first introduced in Sweden in 1968 with
recommendations made by the Swedi sh Medi cal Authori ties (Whi tehead
1981). Further recommendations were also made in 1975 but it was not
until the United States Senate Select Committee on Nutrition and HUman
Needs reported in 1911 (Select Committee on Nutrition and Human Needs
1917) that dietary goals became well publicised and established
proposals for dietary control.
Dietary goals seek to translate certain aspects of the recommended
dietary intake by taking them a stage further and quantifYing nutrients
in specific terms and in doing so, make recommendations to establish a
more healthful diet. They reflect an attempt to provide guidelines for
the prevention of diseases considered to be a public health hazard
(Simopoulos 1979). The current dietary goals for the United States are
shown in Table 33.
Table 33 Dietary Goals for the United States of America
1. To avoid overweight, consume only as much energy (calories)
as is expended; if overweight, decrease energy intake
and increase energy expenditure.
2. Increase the consumption of complex carbohydrates and
"naturally occurring" sugars fran about 28% of energy
intake to about 48% of energy intake.
3. Reduce the consumption of refined and processed sugars by
about 45% to account for about 10% of total energy intake.
4. Reduce overall fat consumption from approximately 40% to
about 30% of energy intake.
5. Reduce saturated fat consumption to account for about 10%
of total energy intake; and balance that with
polyunsaturated and mono--unsaturated fats, which should
account for about lOS of energy intake each.
6. Reduce cholesterol consumption to about 300mg a day.
1. Limit the intake of sodium by reducing the intake of salt
to about 5g per day.
Source: Select Committee on Nutrition and Human Needs 1911
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The acceptance of dietary goals has been far from universal and
criticism has been levelled at them by a number of authors, for example
Harper (1978). In part this scepticism has been created by the initial
Senate Select Committee recommendations which set certain aspects of
dietary goals at unrealistic levels which were not seen as being
feasible and no reference was made to weight control.
Dietary goals, contrary to certain assertions are not intended to be
viewed in isolation or to provide a panacea; they ignore such aspects
as smoking, exercise and the fluoridization of water. On the best
evidence available, they are intended to form one part of a total
concept related to heal thy living.
42 THE BASIS FOR DIETARY GUIDELINES
4.2.1 Introduction
Much of the evidence linking diet and health is contradictory and open
to widely differing interpretation. As a result three separate
approaches are possible when considering recommendations to establish
dietary guidelines for the army.
Take no Action
The evidence in support of a diet-health relationship is considered by
a number of researchers to be quite unsubstantiated by the normally
accepted methods of scientific research. A lack of evidence in turn
supports the view that no action is required or should be taken. Keys
(1971), for example, in reviewing the role of sucrose in the
development of coronary heart disease (CHD) concluded that none of the
claims made can be justified by the actual evidence. It is argued (Mann
1977) that dietary modification cannot prevent heart disease and that
supporters of this approach are motivated either through financial
obligations or because of a system which rewards conformi ty whilst
excluding criticism. This philosophy has been subsequently challenged
but Ahrens (1979) continues the debate of a minority group by
suggesting that the time is not yet ripe to draw up national guidelines
and dietary recommendations for the general public.
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Notwithstanding there still exists a considerable weight of evidence to
justifY action and in view of this evidence, to take no action could be
regarded as irresponsible by endangering the lives or placing at risk
the health of the military population. It could be argued that in view
of the average length of time a soldier remains in the army (six years
for male soldiers (D/Stats (M)3 1985» no action is required for, by
the time any illness manifests itself, the person concerned will have
left the services. However ill-heal th has no respect for age and the
military system is geared to provide officers and soldiers with full
careers. Furthermore, soldiers under the age of 40 years represent a
high risk group for illnesses such as CHD when compared with their
civilian counterparts (Lynch and Oelman 1981). Latest figures for total
deaths from CHD in the army are 294 - 2.1 per 1000 (Lynch 1985). It is
therefore a responsibility of military caterers to advise and provide a
diet which is certainly not harmful but as part of a multi-disciplinary
programme is beneficial to the promotion and maintenance of good
heal tho Action therefore is clearly required.
Wait for Unequivocal Evidence
Research into a diet-heal th relationship has been underway for some
considerable time. Research into the treatment of CHD has, since 1950,
invol ved dietary management (Mann 1977) but still the evidence
available to support the hypothesis is far from comprehensive or
conclusive. Results of various studies continue to be published and
further results will undoubtedly continue in the future. Waiting for
further conclusive evidence to support or disprove one particular
theory of dietary management is not considered therefore to be a
realistic solution. The time scale involved suggests that this option
is likely to result in no action being taken at all.
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Make Recommendations on the Evidence Available
Norum (1978) in a questionnaire to 211 eminent scientists including
epidemiologists, nutritionists and geneticists from 23 different
countries, asked whether or not they thought there was a connection
between diet and the development of CHD. Of those who replied, 188
considered there was, one considered there was not and four were
uncertain. When asked whether they thought knowledge about the diet and
CHD was sufficient to recommend a moderate change in the diet for a
population in an affluent SOCiety, 176 answered yes, 16 no, with one
uncertain. From this questionnaire it is not only evident that a
con census of opinion is in agreement to the existence of a CHD-Diet
relationship and the need for change, but also accords with much of the
evidence currently available on dietary-disease associations.
On the basis of the evidence currently available, it is considered that
dietary guidelines and, where necessary, modification to the diet are
the most appropriate course of action for the British Army to follow.
4.2.2 Existing Dietary Guidelines
In the United Kingdom, official dietary guidelines have not been
established although dietary recommendations have been made. The
Department of Health (DHSS 1978) made limited recommendations although
these fall far short of comprehensive guidelines. Other recommendations
have been made by academics, for example Passmore et al (1979), Mann
(1979) but these are unofficial and, despite their generally being
agreed as sensible, have not been widely adopted. More recently, a
discussion paper on proposals for nutri tional guidelines for heal th
education in Great Britain (NACNE 1983) has been published which
proposes firm guidelines for the general population. These are
summarised in Table 34.
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Table 34 Dietary Guidelines Recommended by the National Advisory
Committee on Nutrition Education
Energy
intake
Average 10% of total
Short Term Proposals
(1980s)
Appropriate for the maintenance of optimal body
weight defined by the use of tables in terms of
height and sex with no increase allowed for age
30% of total energy 34% of total energy
Intake Long Term Proposals
intake
Average of 15% of total
energy intake
5% of total energy
intake
Fat
Saturated
Fatty Acids energy intake
Polyunsaturated No specific but other
Fatty Acids recommendations will
ensure an increase
Cholesterol
Sucrose
No specific recommendations
Average 20kg per head Average 34kg per head
Intakes remain unaltered but a greater proportion
of vegetable protein resulting from other
recommendation
Accord with DHSS recommendations
Fibre
per year
Average 30g per head
per day
Reduce by average 3g
per head per day
4% of total energy
intake
per year
Average 25g per head
per day
Reduce by average 19
per head per day
5% of total energy
intake
A further report into the relationship between diet and cardiovascular
disease by the Committee on Medical Aspects of Food Policy (DHSS 1984)
made recommendations to the general public. These are summarised in
Table 35.
Salt
Alcohol
Protein
Minerals
Source: NACNE 1983
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Table 35 Dietary Recamtendations by the Camlittee on Medical
Aspects of Food Policy
Fat Consumption of saturated fatty acids and fat
should be decreased. 15% of food energy should
be found from saturated fatty acids and 35% of
food energy from total fat. The Polyunsaturatedl
Saturated (PIS) ratio should not exceed 0.45.
Cholesterol No specific recommendations.
Simple Sugars The intake of simple sugars (sucrose, glucose
and fructose) should not be increased further.
Alcohol An excessive intake of alcohol (greater than
100mI or BOg/day) is to be avoided.
Dietary intake of common salt should not be
increased further and that consideration should
be given to ways and means of decreasing it.
Compensation for a reduced fat intake should be
made with increased fibre rich carbohydrates (eg
bread, cereals fruit and vegetables) provided
that this can be achieved without increasing the
total intake of cammon salt or simple sugars.
Salt
Dietary Fibre
Source: DHSS 19B4
Within the military sphere, limited recommendations were made in 1976
in an attempt to reduce the level of fatty acid consumption. Since then
recommendation and guidelines for a healthful diet have been made by
the Services Nutri tional Advisory Panel, the Director of Army
Preventive Medicine and NATO Defence Research Group, Panel VIII, RSG B,
the Nutritional Aspects of Military Feeding. These latter guidelines
are given in Table 36.
Table 36 Guidelines for a Healthful Diet Recommendedby the NATO
Panel on the Nutritional Aspects of Hili tary Feeding
1. Consume a wide variety of nutritious foods.
2. Energy intake should equal energy expenditure.
3. Avoid excessive dietary fat intake.
4. Moderate salt intake.
5. Maintain adequate intake of dietary fibre.
Source: NATO 1982
Although these guidelines have been established for some time, they
have still to be adopted in feeding management at unit level. This
arises for a number or reasons: a failure to be aware or understand the
need for such goals, and changes if necessary; the inability to
interpret broad goals into practical terms; and a feeling that nothing
can be done to achieve these goals as food production is orientated to
personal preference criteria. Any change must be instigated by the
consumer him self.
Some units have attempted to introduce change but often in an undefined
unstructured manner, the success of which remains largely unknown.
These changes have in general been aimed at fat where an attempt to
reduce its consumption has been made qy restricting the availabili~ of
"chips". It is not known how successful this has been, whether consumer
opinion of food standards has fallen as a resul t of not being able to
eat preferred foods, or whether consumers have chosen to eat in places
other than the main dining room thus adding weight to the upsurge in
interest for a pay as you dine sy stem.
4.2.3 Dietary Guidelines of Other Armed Forces
Included in the questions posed to British Embassies in selected
countries and to members of NATO Panel VIII, RSG 8 were a number
concerning dietary guidelines. It was considered useful to know, for
comparative purposes, how the Armed Forces of other countries
approached the interpretation of recommended dietary intakes. A
selected response is presented in Table 37 and compared with the
Bri ti sh approach.
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Of those countries reply ing only five use food groups wi th Canada in
particular using this approach quite extensively as part of a nutrition
education programme.
Nutrient density is used by a small number of countries primarily as an
alternative method of expressing or calculating dietary requirements.
Scales of issue are used by nearly all countries rut these range from
comprehensive scales of daily issue to broad patterns of consumption
expressed as food groupings to be consumed over a given period of time.
Exchange lists are not used in any of the countries in the manner
outlined in Section 4.1.4. However exchanges are used quite extensively
in condunction with scales of issue where substitution is made for the
main food items.
One of the most commonly encountered method of interpreting allowances
is through dietary goals which in general are broadly similar (Appendix
G). The primary area where there is disagreement concerns cholesterol
with many countries declining to make recommendations due to the lack
of or unconvincing nature of the evidence available.
In the Bri tish Army only two methods are in use, scales of issue and
dietary goals, but as discussed, neither are widely employed at uni t
level. It is essential therefore that whatever methods are used to
interpret the recommended di etary intakes, they are well publicised,
clearly understood and the need for their use fully appreciated.
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Table 37 Methods Used by Selected Armed Forces to Interpret
RecommendedDietary Allowances
Country Food Nutrient Scales Dietary
Groups Density of issue Goals
Australia No No Yes Yes
Canada Yes No Yes Yes
4 Groups Limited Use See App G
Finland No Yes Yes Yes
Expressed Consunption See App G
as kcall standards for
kJ/100g selected foods
Israel Yes No Yes No
5 Groups Fat
intake <3~
Norway No Yes Yes Yes
See App G
South Africa Yes No Yes Yes
4 or 7 Groups USA Goals
Spain Yes No Yes Yes
10 Groups Through
scales
of issue
U Kingdan No No Yes Yes
U States Yes Yes Yes Yes
5 Groups Expressed Used with See App G
per 1000kcal Master Menu
4.3 DIETARY GOALS FOR mE BRITISH ARMY
4.3.1 Introduction
On the basis of the evidence available, it is considered that dietary
guidelines, through dietary goals, including action to modifY the diet
where necessary, are the most appropriate courses of action to be
taken. Dietary goals in quantifiable terms are therefore proposed
which, set at realistic levels, should be capable of fulfiling the
following criteria:
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Achievement, where possible, without major
alterations in dietary habits.
Maintaining the existing quality of life.
Practical interpretation by military caterers.
Attainable within five years.
Capable of modification, if necessary, as further
information becomes available.
Capable of being monitored in relation to
existing food composition tables.
4.3.2Food Variety
In many cases, little is known of the requirements for micro-nutrients
and accordingly in the United Kingdom no recommendations are made on
the amounts to be consumed. The requirements for these nutrients is
likely to be small but to ensure that they are included within the diet
a wide variety of foods must therefore be consumed. Soldiers should be
encouraged not to rely on one type of food but consume a balanced
variety with tileemphasis on wholesome unrefined foods.
Goal 1
A Wide Variety of Foods should be consumed with the
emphasis on unrefined unprocessed foods.
4.3.3 Energy Balance and Weight Control
The risks associated wi th overweight and obesi ty are generally well
understood and, although some could still be regarded as speculative,
the evidence tends to contradict this view. The more commonly
associated diseases are:
Coronary Heart Disease (CHD)
Essential Hy pertension
Mortality
Diabetes Mellitus
Orthopaedic
Physical and Respiratory
Surgical and Anaesthetic Risks
Psychological
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Problems exist with the definition of overweight and obesity. The
Department of Health and Social Security and The Medical Research
Council (DHSS/MRC 1976) consider it to be a condition in which there is
an excessive amount of body fat whilst others, for example Huskinsson
(1981), suggest that individuals who are 10 to 20 per cent above their
desirable weight should be defined as overweight whilst an individual
whose weight exceeds 20 per cent should be regarded as obese. To
ascertain desirable weight, reference is commonly made to tables
(Weigley 1984) a method also used by the Royal College of Physicians
(1983) •
However overweight does not necessarily imply overfat as the additional
weight could easily be caused by a muscular frame, a phenomenon that
could be expected to be applied to a military population. Alternati ve
methods to measure body fat/weight have been proposed. Khosla and Lowe
(1967) developed indices of obesity derived from bodyweight and height
whilst Durnin and Womersley (1974) estimated body fat through
measurements of skinfold thickness taken from four parts of the body. A
recent largescale anthropometric study of the British Army (Durnin et
al 1985) calculated the incidence of overweight and proposed a new
method for assessing fatness and desirable weight.
The male population in all age groups is significantly (at least <95J)
heavier than the civilian sample and, in all but the age ranges 25 to
29 and 35 to 39 years, fatter. Only over 40 years of age did this
latter figure become significant « 95S) al though in the maj ori ty of
cases the standard deviation for the army was larger. The fat free mass
of the mili tary population in all but one age group (17 to 19 years)
was significantly (at least <99S) higher in the military population.
In the female groups up to the age of 29 years, the weight was
significantly « 99.9%) higher as were the percentages of fat and fat
free mass.
Recommended and desirable levels of fat for male soldiers under the age
of 40 years are 20 and 15 per cent respectively. In all age groups the
military population exceeds this, in some cases quite substantially. It
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could be concluded therefore that the Armed Forces are not only heavier
than their civilian counterparts, caused partly by fat and fat free
mass, but also that in the age range 17 to 35 years 18.5 per cent to 68
per cent are in excess of the recommended levels of fat.
AIthough weaknesses in Height/weight tables were identified by Durnin
et al (1985) they nevertheless are employed by a number of armies (for
example United States, Army Regulation 600-9 1983) as part of a weight
control programme. It is suggested that in addi tion to professional
clinical advice, the tables produced by The Royal College of Physicians
are sufficiently simple for personnel to use in the calculation of
their own desirable weight range and plan remedial action, if required.
A relevant extract of these tables is given in Table 38.
Table 38 Guidelines for Desirable Weight
Men Wanen
Height Weight without Clothes Weight without Clothes
without Acceptable Acceptable Acceptable Acceptable
Shoes Average Range Obese Average Range Obese
ft in lb lb lb lb lb lb
5 0 107 96-125 150
5 1 110 99-128 154
5 2 123 112-141 169 113 102-131 152
5 3 127 115-144 173 116 105-134 161
5 4 130 118-148 178 120 108-138 166
5 5 133 121-152 182 123 111-142 170
5 6 136 124-156 187 128 114-146 175
5 7 140 128-161 193 132 118-150 180
- 5 8 145 132-166 199 136 122-154 185
5 9 149 136-170 204 140 126-158 190
5 10 153 140-174 209 144 130-163 196
5 11 158 144-179 215 148 134-168 202
6 0 162 148-184 221 152 138-173 208
6 1 166 152-189 227
6 2 111 156-194 233
6 3 176 160-199 239
6 4 181 164-204 245
Source: Royal College of Physicians 1983
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To achieve and maintain these desirable weights, energy intake should
equal energy expenditure. Where weights exceed the desirable range,
energy intake, in conj unction wi th other measures, should be used as
part of a weight reduction programme.
Goal2
Energy Intake Should Accord With Recommendations
and Equal Energy Expenditure
4.3.4 Fats and Oils
Fat intake is generally agreed as being positively related to several
adverse medical conditions, primarily CHD and obesity, and most
authori tati ve sources recommend that consumption should be reduced
accordingly. Truswell (1981) in reviewing some 37 sources tabulated the
dietary advice on the total percentage of energy to be provided from
fat. These recommendations are summarised at Table 39.
Table 39 Recommended Percentages of Energy to be Obtained frOID Fat
Total Fat as a Nunber of Authoritative
Percentage of Energy Sources
Reduce 14
25-35 1
<30 1
30 3
30-35 5
30-40 1
<35 2
35 7
(40 1
40 1
Substantial Decrease 1
Source: After Truswell 1981
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In making recommendations for fat consumption most authori ties now
consider 30 to 35 per cent as a desirable goal. Whilst this lower
figure may be more desirable it is considered that 35 per cent would be
a more realistic figure.
The evidence supporting the relationship between health and saturated
fat intake is fairly conclusive and most sources agree that this should
be reduced. Where disagreement does occur is in the recommendation
concerning increased intakes of polyunsaturated fats. This is
illustrated in Israel (McMichael 1979) where there is a high
consumption of polyunsaturated fat and also a high incidence of CHD. In
the United States where CHD has declined there has been no general
decrease in fat consumption although there has been an increase in the
proportion of calories consumed as polyunsaturates. (Lancet 1980).
Whilst it may be prudent to recommend an increase in polyunsaturated
fat, this may be more easily achieved by setting lower limits for
saturated fats. Accordingly it is recommended that of the total fat
consumed, a maximum of 15 per cent should be found from saturated fat.
Goa13
Total Fat should contribute no more than 35 per cent of energy
intake with no more than 15 per cent
being found fram saturated fat.
4.3.5 Cholesterol and Triglycerides
Cholesterol and triglycerides are present in all food of animal but not
of vegetable origin. In addition it can be synthesised by the body with
the result that it is not regarded as an essential nutrient (Davidson
et al 1979).
Again the evidence supporting a positive relationship between CHD and
blood cholesterol is still the subject of considerable discussion
although a number of expert panels have reached a concensus (JAMA
1985).
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The relationship between dietary and plasma cholesterol is also far
from clear with the average diet contributing probably no more than 10
per cent to the plasma concentrations (Oliver 1981). When a rich source
of dietary cholesterol such as eggs are removed from a habitually egg
rich diet, a small but significant decrease in serum cholesterol can be
observed (Bronsgeest-Schoute et al 1919) although no correlation can be
demonstrated between changes in serum cholesterol levels and the number
of eggs eaten per wee~ Experimental evidence demonstrates that plasma
cholesterol concentrations increase with increasing dietary cholesterol
when the intake is between 0 and 600 mg per day. This linear
relationship then plateaus at 600mg. The average increase in serum
cholesterol ranges from 3 to 12 mg/day per 100mg of cholesterol per
1000kcal (McGill 1979). Effectively this demonstrates that additional
quanti ties over 600mg have only a small effect. Reducing cholesterol
below this amount may achieve a considerable beneficial effect. It
would seem prudent to make broad recommendations to the effect that no
more than 500mg of dietary cholesterol should be consumed daily.
Although this figure could be regarded as extremely high, it is
suggested as a tentative goal which needs modification as further
evidence becomes available.
Goa14
No more than 500mg of cholesterol should be consumed daily.
4.3.6 Sugars (Monosaccharides and Disaccharides)
Refined sugar has been implicated by a number of researchers in
dietary related diseases. Apart from overweight and obesity, high sugar
consumption and OlD have been associated for some time (Yudkin 1964).
Another disease attributed is kidney damage (Yudkin et al 1980) but
probably the best substantiated is dental caries although even here the
evidence is not conclusive. Compelling evidence exists but the nature
of the diet precludes absolute certainty (Newbrun 1982). Similar views
have been adopted by other researchers (Nizel 1973, Sheiham 1983) with
the main sugars implicated in caries in decreasing order of
cariogenici ty, sucrose, glucose and fructose with brown sugar equally
as cariogenic as whi teo
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As equally as important when considering the total quantity of sugar
eaten is the frequency wi th whi ch it is consumed. Freq uency of
consumption can increase the incidence of caries. When foods containing
refined sucrose are eaten more frequently than three times per day, the
chances of caries attacks are greatly increased because the pH level
remains below the cri tical level of 5.5 for more than three hours per
day (Sheiham 1983).
The amounts of sugar (sucrose) recommended for consumption varies
although it has been suggested that if consumption were to be reduced to
15kg per person per annum more than 75 per cent of teenagers would be
caries free (Sheiham 1983). This figure though is extremely low amounting
to 41g per person per day.
The incidence of dental caries in the army has never been compared with
civilian figures. Anecdotal evidence which is available suggests that
there is no reason to suppose that these would be any different.
Detailed recommendations are required concerning the consumption of
sugars, both refined and naturally occurring, but a general lack of
information and shortfalls in the presentation of analyses precludes this
at present. Two recommendations are made concerning sugars; total amounts
of sugars (monosaccharides and disaccharides) and frequency of
consumption. It is recommended that no more than 15 per cent of energy be
found from sugars and that the frequency of consumption of refined sugar
(sucrose) be limited whenever possible. As a tentative goal, no more than
50 per cent of this consumption should be as visible sugar (sucrose).
GoalS
Sugars (Monosaccharides and Disaccharides) should contribute
no more than 15 per cent of energy intake (50 per cent
of this as visible sugar) and the frequency of consumption,
particularly refined sugar, should be limited whenever possible.
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4.3.7 Dietary Fibre
The term dietary fibre is a comparatively recent term for which there
are at least three valid working definitions (Heaton 1983); botanical,
chemical and physiological. Trowell (Undated) uses dietary fibre as a
generic term for all structures of plant food containing cellulose,
hemicellulose and lignim that are not digested by human digestive
sy stans.
The role dietary fibre plays in the diet has been proposed in a number
of hy potheses. Trowell (1976) postulates that fi bre is a protective
factor in certain colonic disorders; constipation, diverticular
disease, irritable bowel syndrome, appendicitis, haemorrhoids and
cancer of the large bowel, and later (Trowell Undated) a protective
factor in certain metabolic and vascular disorders; diabetes mellitus,
obesity, ischaemic heart disease and gallstones.
Dietary fibre effects the diet in a number of ways but its main effects
in the prevention of disease are to increase the faecal bulk, permit a
more rapid passage through the large intestine and although rather
speculative, to aid weight reduction, prevent onset diabetes, CHD and
symptomless diverticular disease (Gear et al 1979). It has also been
associated with lower mean blood pressure (Wright et al 1979).
Most sources recommend an increase in dietary fibre intake, for
example, Royal College of Physicians (1980), and suggest that this
increase should be of cereal origin. The emphasis on cereal fibre is
due to its increased effectiveness over other sources and influence on
bowel behaviour and content (Anderson 1985). Although high fibre diets
are generally regarded as beneficial any sudden change can produce
adverse results (Eastwood and Passmore 1983): these include diarrhoa,
abdominal discomfort and 1n some cases obstruction of the small
intestine or mineral deficiencies. So that these situations do not
arise and that the change is of maximum therapeutic value, any large
changes should be spread over a three month period (Broadribb 1982).
167
It is recommended that 30g of dietary fibre be consumed daily with
equal emphasis being given to fibre of cereal and vegetable origin.
Goa16
At least 30g of dietary fibre should be consumed daily with
equal emphasis being given to fibre of cereal and vegetable origin.
4.3.8Dietary Salt
The relationship between salt and hypertension was first documented by
Ambard and Beaujard in 1904 (Finn 1983). Since then, and despite a
considerable amount of evidence to support such a view, it has not been
proven conclusively that such a relationship does exist
The effects of a low sodium diet on mild to moderate essential
hypertension has been mixed. In some cases there has been no effect
which could be attributed to salt (Silman et al 1983) whilst in others
(MacGregor et al 1982, Fagerberg et al 1984) a reduction in blood
pressure to the normotensive range was observed when sodium intake was
restricted. It has been hypothesised (Finn et al 1981, Finn 1983) that
salt acts on those genetically susceptible to hypertension,
approximately 15 per cent of the population. The major role therefore
in salt restriction is prevention. Once hypertension has become
established, secondary processes act and salt restriction only becomes
effective if carried to impractical extremes. The value of salt
restriction is of minor importance in established severe hypertension
but is of value in younger subjects and in milder forms of hypertension
(Finn 1983).
Dietary salt is derived from four sources (Blackburn and Prineas 1983)
Obligatory
Naturally occurring in foods 3.2g
Added during processing and cooking 8.2g
Sodium in medicines
Discriminatory
Added at the Table 5.2g
The minimum amount required in the diet is difficult to estimate.
MacGregor (1983) considers 4.1g - 4.1g per day; Marmot (1981) 5.9g
whilst Blackburn and Prineas (1983) recommend three levels of intake:
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Ideal intake
Desirable intake
Feasible intake
3g Daily
5g Daily
8g Daily
Range 2-5g
Range 2-8g
Range 2-10g
Some confusion has also been caused with these recommendations as it is
not always clear whether they refer to sodium or salt (sodium
chloride). To overcome this, recommendations for the army are expressed
both as sodium and sodium chloride.
Goal7
No more than 109 of dietary salt or 3885mg of sodium
should be consumed daily.
4.3.9 Alcohol
Goals in respect of the amount of alcohol to be consumed have been
suggested by a number of authorities. The Royal College of
Psychiatrists (1979) in outlining the necessity for goals set as a
first level a commi tment to :
Prevent the national per capita alcohol consumption from
rising beyond the present limit.
Preventing a further rise in any of the available indices
of alcohol related harm.
In practical terms these are further translated to suggest an intake of
four pints of beer per day, or four doubles of spirits, or one standard
bottle of wine as consti tuti ng a reasonable guideline for the upper
limit. It is considered unwise to make a habit of drinking even at
these levels and anyone driving a vehicle should not drink at all. A
later recommendation by the Royal College of P~chiatrists made at the
British Medical Association's Scientific Meeting in April 1986
suggested that this should be reduced by half.
The Health Education Council (1982) in advice on high blood pressure
recommends not more than two or three pints of beer (or equivalent) two
or three times per week. However in recommending these daily limits,
care must be taken not to give the impression that these quanti ties
should be drunk daily.
Although a dietary goal for alcohol would therefore seem prudent, it is
outside the scope of military feeding other than to increase the
overall calorie consumption and possibly lead to overweight or obesity.
Accordingly no goal has been set but reference should be made to Goal
2.
4.3.10 Carbohydrate
There is little or no evidence to suggest that increasing carbohydrate
consumption is likely to be either harmful or beneficial other than to
allow other energy foods to be reduced when calorie consumption is kept
constant. Quite the reverse may be true and a reduction in carbohydrate
consumption could at the extreme lead to a condition of ketosis. Whilst
recommendations are not made specifically for carbohydrate, any
reduction in fat consumption needs to be compensated for by an increase
in carbohydrat~ Where this occurs, an increased consumption of sugars
(monosaccharides and disaccharides) should be avoided.
4.3.11 Protein
Little conclusive evidence is available associating protein with
dietary related disease other than high consumptions of animal protein
are often accompanied by high consumptions of saturated fat. It would
seem prudent therefore to set a goal for the upper l1m1 ts of protein
particularly for animal protein
GoalS
Protein should contribute no more than 12 per cent of
energy intake with equal emphasis on protein of animal
and vegetable origin.
4.3.12 Other Nutrients
The remaining nutrients in the recommendation for dietary intake are
expressed by weight. No further amplification is considered necessary.
Goal9
Daily intakes of other nutrients should accord with the recommendations
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4.4 SUMMARY AND CONCLUSIONS
Recommended dietary intakes provide a basis for the planning and
monitoring of diets although they are of limited value in feeding
management at unit level. A number of methods exist whereby these can
be translated into action, the most appropriate of which for the
British Anmy is considered to be through Dietary Goals.
The evidence to support a diet-heal th relationship is far from
conclusive although to most serious researchers sufficient is now
available to justifY action. To ignore this evidence is irresponsible
and could be endangering the health and practical performance of
soldiers. Taking the evidence currently available and the dietary
guidelines already established by military and civilian sources both in
the Uni ted Kingdom and abroad, this has been interpreted and applied
and dietary goals proposed for the British Army. Although some are only
tentative they have been set so that modifications can be made as
further research becomes available, capable of being monitored at unit
level and achievable within five years.
A summary of the proposed dietary goals is given in Table 40. In order
to be of maximum benefit they have been expressed both by nutrient
density and for the moderately active soldier.
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Table 40 A Sulmary of the Dietary Goals for the BritiBh Army
Expressed as a Nutrient Density per l000kcal and for
the Moderately Active Soldier
Goal Description
Nutrient Nutrient
Density Intake
1000kcal 3200kcal
found from saturated fat.
4 No more than SOOrngof cholesterol should be
consuned daily. 156.3mg SOOmg
S Sugars (monosaccharides and disaccharides) should
contribute no more than 15~ of energy intake 40g 128g
(SO~ of this as visible sugar (sucrose» and the 20g 64g
frequency of cons\.lllptionshould be limited
whenever possible
6 At least 30g of dietary fibre should be cons\.llled
daily with equal emphasis being given to fibre of
cereal and vegetable origin. 9.4g 30g
7 No more than 109 of dietary salt or 3.1g 109
388Smg of sodium should be cons\.llleddaily. 1214mg 3885mg
- 8 Protein should contribute no more than 12 % of
energy intake with equal emphasis on protein of
animal and vegetable origin. 30g 96g
9 Daily intake of other nutrients should accord
with recommendations.
1 A wide variety of foods should be consumed with
the emphasis on unrefined, unprocessed foods.
2 Energy intake should accord with recommendations
and equal energy expenditure.
3 Fat intake should contribute no more than 3S~ of
energy intake of which no more than lS~ should be
1000
38.9g
16.7g
3200
124.4g
S3.3g
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QIAPTER 5 FEEDItI; IN BARRACKS -
RFSUL1S AND INTERPR£rATI~ OF EMPIRICAL RESEARaJ
5.1 GENERAL
The objective in military feeding is to provide the soldier with a well
balanced diet, wi th food iterns which are popular and wi th the emphaSis
on preventing under or mal-nutrition. Historically soldiers, on joining
the army, suffered from deficiency diseases and the primary aim was to
correct these and prevent any further recurrence. Deficiency diseases
are now very rare although diseases of affluence associated with the
diet are increasing in the civilian diet and this may well be reflected
in the current miH tary diet.
A summary of the results obtained from the units surveyed along with a
re-analysis of the results from Lambert (1982) and the current Ration
Scale are presented in Table 41 and expressed as a nutrient density in
Table 42.
A preliminary analy sis of these results indicates that the mili tary
diet has followed the civilian trends and in doing so has moved from a
situation of preventing mal-nutrition to possi bly causing over-
nutrition.
This Chapter examines the results of empirical research undertaken on
mili tary feeding in barracks and considers ways in which the diet
could be brought into line with recommended dietary intakes and
dietary goals where these are found to be out of balance.
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Table 41 Average Daily Intake Per ManPer Day of Ind!vidual Units
Uni ts Surveyed
Mean & SD
Ration Jnr Jnr 36 for 5
Nutrient Wt Scale ~crnbert Ldrs Ldrs Engr 16 Bn HQ Units
(1982) RE R S1gs Regt RAOC 23 Gp Surveyed
Sugars g 126.4 130.5 141.4 144.8 138.2 131.1 104.0 131.9 14.7
D/Fibre g 28.7 27.7 35.9 35.9 33.6 26.6 24.2 31.2 4.9
Energy ~cal 3229 3364 3703 3858 3765 3205 2869 3480 380
Energy kJ 13596 14124 15554 16183 15816 13460 12031 14609 1600
Protein g 105.8 107.2 106.7 114.3 108 .1 100.5 92.2 104.4 7.5
Fat g 130.1 164.2 174.2 195.0 176.4 154.3 147.6 169.5 16.9
Carbohyc g 436.4 389.1 455.9 438.6 465.5 337.0 312.5 401.9 64.1
Soditrn mg 7823.4 3345.3 5466.2 7345.6 5647.6 5070.1 4824.7 5670.8 885.9
Calciun mg 1186.3 1153.9 886.9 1161.0 1034.5 1021.8 939.0 1008.6 93.5
Iron mg 17.7 15.8 19.6 19.8 20.2 16.7 15.1 18.3 2.0
Vit D meg 3.3 2.8 5.7 6.3 4.7 4.4 3.1 4.8 1.1
Thiamin mg 2.09 2.22 2.38 2.16 2.Z7 1.96 1.92 2.14 0.2
Ribofla mg 2.23 3.01 2.18 2.58 2.07 2.27 2.12 2.24 0.2
Nic Acic mg 26.9 28.4 30.8 27.8 27.4 25.2 22.5 26.7 2.8
Vit C mg 124.4 119.5 125.6 113.0 146.8 116.5 97.7 119.9 16.2
T Fol.ate mcg 281.7 259.3 339.5 292.8 311.2 Z71.8 230.9 289.2 36.7
Vit A meg 2637.8 1835 2411.2 2768.9 1947.9 2395.7 1770.4 2258.8 357
Cholest mg 523.7 643.4 536.7 583.4 530.5 550.5 495.7 539.4 28.5
- - - - - - - - roo - - - - - - - - -
Percentage of
Energy Fran
-
Fat % 36.3 43.9 42.4 45.5 42.2 43.3 46.3 43.8
Protein % 13.1 12.7 11.5 11.8 11.5 12.5 12.9 12.0
Carbohydrate% 50.7 43.4 46.1 42.6 46.4 44.1 40.8 43.3
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Table 42 Average Daily Intake Per Han Per Day Expressed
as a Nutrient Density of l000kcal
Units Surveyed
Ration Jnr Jnr 36 Mean & SD
Nutrient Wt Scale Lanbert Ldrs Ldrs Engr 16 Bn HQ for 5 Units
(1982) RE R Sigs Regt RAOC 23 Gp Surveyed
Sugars g 39.1 38.8 38.1 37.5 36.7 40.1 36.2 37.7 1.4
D/fibre g 8.9 8.2 9.7 9.3 8.9 8.3 8.4 8.9 0.5
Protein g 32.8 31.9 28.8 29.6 28.7 31.4 32.1 30.1 1.4
Fat g 40.1 48.8 47.0 50.5 46.9 48 .1 51.4 48 .8 1.8
Carbohyd g 135.2 115.7 123.1 113.7 123.6 105.1 108.9 114.9 7.4
Sodiun mg 2422.9 994.4 1476.2 1~4.0 500.0 1582.0 1681.7 1628.8 155.3
Caleiun mg 367.4 343.0 239.5 300.9 274.8 318.8 327 .3 292.3 31.9
Iron mg 5.5 4.7 5.3 5.1 5.4 5.2 5.3 5.3 0.1
Vit D meg 1.0 0.8 1.5 1.6 1.2 1.4 1•1 1.4 0.1
Thiamin mg 0.6 0.7 0.6 0.6 0.6 0.6 0.7 0.6 ---
Ribofla mg 0.7 0.9 0.6 0.7 0.5 0.7 0.7 0.6 0.1
Nie Acid mg 8.3 8.4 8.3 7.2 7.3 7.9 7.8 7.7 0.4
Vit C mg 38.5 35.5 33.9 29.3 39.0 36.3 34.1 34.5 3.2
Total Fol meg 87.2 77.1 91.7 75.9 82.7 84.8 80.5 83.1 5.2
Vit A meg 816.9 545.5 651.1 717.7 517.4 747.5 617.1 650.2 80.9
Cholest mg 162.2 191.3 144.9 151.2 1lK>.9 171.8 172.8 156.3 13.5
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Food habi ts, as already discussed, (Chapter 2) exert a profound
influence on the selection of food and research to date suggests that
these are resistant to change unless this is brought about by a
dramatic or sudden event. Whilst a number of changes can be made to
improve the current diet, these are unlikely to be successful unless
foods i terns are liked. To establish a level of like-dislike for the
major food groups the Army Food Survey 1984 asked respondents to
identify those foods or food groups which they disliked so intensely
that they would never eat. Results are summarised in Table 43. Overall
46 per cent of respondents indicated foods or food groups which they
would never eat. The most disliked groups were Offal (25S) and
Shellfi sh (14S). Women(60.3S) were more particular than men (44.9S) j
single personnel (53.0S) more particular than married personnel
(39.6%) j younger personnel (62. 7S) more parti cular than 01der
personnel (31.3S)j and those with lower education qualifications
(54.3S) more particular than those with higher education qualifications
(35.1S). Changes to the current diet must therefore be considered with
these facts in mind.
Table 43 Food Groups Disliked So Intensely 1bat 1bey Would
Never Be Eaten
FoodGroup Percentage of Respondents
Offal
Shellfish
Fish
Cheese
Vegetables
Coffee
Tea
Foreign Foods
Milk (incl cream)
Eggs
Butter & Margarine
Meat
25.0
13.8
5.4
4.7
4.1
3.8
3.3
2.3
2.3
1.7
1.4
1.3
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By the time a recruit joins the army, his food habits and food
preferences are well established and under these circumstances would
normally be resistant to change. However on joining he is presented
with a wide range of new experiences which he must come to terms with
if he is to settle into army life. Included in these experiences are
new foods and a feeding structure which very often has never been
experienced before; but the recruit accepts these as being part of the
normal lifestyle and quickly conforms. This dramatic change at the time
of basic training presents an ideal opportunity to expose the recruit
to a feeding system which is not only heal thy but is also seen to be
healthy and designed to improve his personal performance.
However change will take some time to be accepted, if at all, as
dietary habits are firmly rooted in the subconscious. It does though
provide a sound start to army life which if accepted may also be
extended once he becomes married.
Modification to diets can be achieved at three levels:
Primary level - Action Qy the food producer or food processor.
Secondary level - Action by food service personnel.
Tertiary level - Action Qy the consumer through education, awareness
and and other programmes designed to encourage the
consumption of a diet which reflects dietary goals.
5.2 PRIMARY LEVEL
.
Many foods produced commercially Qy both farmers and food manufacturers
are designed to provide the most acceptable product at the lowest
economic price, but in doing so health and nutritional implications are
seldom of a high priority.
Whilst there is much evidence to suggest that growing public awareness
and concern with healthy eating practices has helped to influence
manufacturers to satisfy this demand, much can and still needs to be
done. The Armed Forces, although representing a small marketing segment
have the potential ability to influence these manufacturers in two
ways:
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Firstly - where foods are produced to Armed Forces Specifications or
procured through the Navy, Armyand Air Force Institute (NAAFI),these
specifications must be reviewed and where necessary amendedso that the
nutritional aspects of healthy eating are considered as a higher
priority; an approach currently being adopted by the Inner London
Education Authority and some Regional Authorities of the National
Health Service. This over-simplification tends to hide the complexity
of such changes both from technological and preference viewpoints
(Terrell 1983). However, the ability to bring about changes without
incurring increased costs exists (Aaron et al 1984) and is one which
should be explored.
Where foods are considered to be unhealthy they should be removed from
the sources of supply. For example margarines such as ''Dawn'', popular
in the army because of price, contains as high as 40 per cent Saturated
Fatty Acids. The retention of this and other similar products as a
supply item must be examined and where a more healthy alternative
exrst,s, replaced.
Secondly - by stimulating further demandfor product improvement to an
already existing but yet unsatisfied market, further action by
manufacturers is possible.
5.3 SECONDARY LEVEL
•The secondary level for dietary modification is focu~ed at unit level
where action by food service personnel is likely to have the most
immediate impact and where action should originate.
In attempting to encourage soldiers to eat a more heal thy diet this
obviously can only be achieved and must start with the provision of
food at the hot-plate which reflects dietary goals. A soldier may be
keen to improve his diet rut unless the appropriate food is available,
thi s he cannot do.
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5.3.1 Food Preparation
Food preparation is the responsibility of the ArmyCatering Corps (ACC)
whilst the Manual of ArmyCatering Services (MACS)VolumeTwo, Recipes
(ArmyCode 14231) provides the standard reference for food preparation
both during technical training and in unit catering.
The existing MACS is currently being updated although the rationale
behind this is not to provide a more heal thy diet but to incorporate
recipes in popular use, delete those no longer in commonuse, modify
selected ingredients and to convert and test recipes with metric
weights. Such a review represents an ideal opportuni ty to incorporate
the philosophy of healthy eating and and to miss this is a situation to
be deplored. Detailed recipe modification is beyond the scope of this
research but the MACShas been critically evaluated from the standpoint
of heal thy eati ng.
The central theme of the MACSfocuses on the use of craft skills and
classical culinary techniques and as such it could be argued away from
the introduction of healthy eating. However these skills are important
in that they emphasise less processed and less refined foods, encourage
fresh products which in turn contribute towards a heal thy diet.
Retaining the traditional craft approach permits a number of
modifications to be made which, whilst individually may not have a
dramatic effect, when combined provide the ethos for improvements.
Some changes are likely to incur increased costs whilst others can
produce savings. Undoubtedly the increased cost aspect will be
emphasised by those opposed to change who will attempt to use this to-
forestall any introduction. If however the experiences gained by the
National Health Service are an indicator, any increase in costs is
likely to be relatively small and in most cases negligible.
There is a danger when presenting new ideas to modifY recipes of being
associated wi th food faddists and food cul tists. This can be counter
productive with a fall in popularity of prepared dishes and a
consequential return to the old methods. Care therefore needs to be
taken to ensure that where changes are made the reasons are fully
understood and their introduction is made in a controlled manner.
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5.3.2 Menu Planning
The difficulty in modifying diets and menus to meet dietary goals
should not be underestimated although the problems are not
insurmountable (Peterkin et al 1979).
In addition to the menus of units surveyed, monthly menus were
collected from Infantry Battalions serving in Belize, Cyprus, Falkland
Islands, Hong Kong and the Uni ted Kingdom. Although not subjected to
statistic analysis these menus were compared and evaluated. With the
exception of small variations for local dishes, monthly menus are
similar in concept and content indicating the stability of food habits
throughout the world. It is also likely that results from the dietary
surveys conducted in the United Kingdom are reflected around the world.
The planning of menus has traditionally centred on meeting the
preference-acceptance criteria of soldiers within a limited budget and
in part accounts for the current imbalance in the diet with a high
emphasis on fried foods and little emphasis on healthy foods. In view
of the results from the surveys it may be considered necessary to pay
less attention to menus which meet the preference-acceptance criteria
and more to the health aspects of military feeding. This will
undoubtedly prove to be unpopular with some soldiers who will consider
that standards have fallen. However in the planning of menus ample
opportunity should be made available for those to choose healthy food
if they so wish. Many of these items will prove to be popular and when
it can be demonstrated that healthy foods can be equally as acceptable,
their popularity will increase.
5.3.3 Nutrition Manual
The Manual of Army Catering Services, Volume Four, An Introduction to
Nutrition, (Army Code 61611) provides an introductory reference to
nutrition and is currently in the process of being revised. In this
rewri te it is essential that the emphasis on over-nutri tion is more
strongly stated than at present and that recommended dietary intakes,
dietary goals and food policy be included. Methods by which these goals
could be achieved and at the same time maintain the current high
nutritional status of personnel also need to be outlined.
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5.4 TERTIARY LE.VEL
Tertiary action is concerned with education, awareness and other
programmes designed to encourage the consumption of a heal thy diet
which reflects dietary goals. Soldiers are often aware of the need to
consume a healthy balanced diet but lack the understanding of what this
actually entails or how it could be achieved. The Army Food Survey 1984
asked soldiers to rate, on a five point scale, exactly how important
they considered 14 factors to be when eating in mess or barracks. A
summary of the results is given in Table 44 clearly indicating how
important the consumption of a healthy, balanced diet is seen.
Table 44 The Importance of Various Factors When Eating
in Mess or Barracks
Factor Importance Index
Environment
Cleanliness of staff
Fast, efficient service
Pleasant dining room
Provision of cutlery
Not having to queue
No dress restrictions
Food
Food to taste good
A healtnY balanced diet
Correct temperature of food
Sufficient quantit¥ to eat
Presentation of food
To like the food
Wide variety of food
Familiar not strange food
89
77
69
57
55
41
92
89
88
84
82
80
72
49
At the end of the Army Food Survey questionnaire space was left in
which soldiers could comment on general aspects of army feeding or
suggest ways in which improvements could be made. Many soldiers took
the opportunit¥ to make comments and whilst these cannot be regarded as
statistically significant, they are unsolicited and probably indicative
of thoughts and trends. The comments relating to a heal thy diet and
nutrition are summarised in Table 45.
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Table 45 A SlImaary of the Responses fran the Army Feeding Survey 1984
Relating to Diet end Nutri tdon
Area of Concern Nunber of Responses
%
More healthy food 196 8.9
Less fried or fatty food 100 4.5
Need for dietary education 57 2.6
More variety 45 2.0
Too much food 25 1.1
Special menus 24 1.1
Less choices 13 0.6
TOTALS 460 20.8
5.5 CURRENTINTAKEOF ENEIGY(FAT, PROTEINANDCAmOiYDRATE)
The amount of energy provided by the diet averages 3490kcal (14609kJ)
and ranges between 2869 and 3858kcal. Allowing for wastage of 15 per
cent (Section 1.4.7) this averages 1.6 per cent below the recommended
intake for the moderately active soldier. If the food consumed in
barracks represented the sole source of energy, then this might be
cause for concern. However in view of the addi tional food, generally
high in energy, purchased from other sources, it is most unlikely that
the overall energy intake falls short of the recommendations with the
reverse probably true and over-consumption likely. This assumption is
supported by the current figures for soldiers being overweight (Section
4.3.3),
In the civilian diet, the amount of energy derived from fat and protein
at the expense of carbohydrate has shown a steady increase over the
past 30 years, where for example, the amount of energy obtained from
fat has risen from 31.8 per cent in 1956 (MAFF1962) to 42.5 per cent
in 1980 (MAFF1982). This increase has been more dramatic in military
catering where it has risen from 26.8 per cent in 1952 to 43.9 per cent
in 1980 (Table 46).
186
Table 46 Changes in the Percentages of Energy FCUld frOID Protein, Fat
and Carbohydrate in Food Const.med in Hilitary Dining Roans
Year
Nutrient Wt 1952 1953 1970 1972173 1972173 1980 1980
1 2 3 4 5 6 7
Energy kcal 3105 3432 3850 1298 3585 3535 3414
kJ 15502 14359 16110 5430 .15000 4190 14283
Protein % 12.6 11.1 10.0 14.0 16.0 --- 12.1
Fat % 26.8 32.8 34.8 38.0 42.0 42.6 43.9
Carbohydrate % 51.0 54.2 54.9 48.0 41.0 --- 43.3
Notes and Sources:
1. Widdowson et al 1954; Food provided to cadets.
2. Edholm et al 1955; Measured intake of cadets. Includes some
food, but not alcohol, purchased from outside sources.
3. Edho~ et al 1970; Measured intake of recruits. Includes some
food purchased fram outside sources.
4. French et al 1915; Measured intake of 105 soldiers.
5. Ibid; Foods served in 20 unit dining rooms.
6. Lambert 1980; Calculated from food delivered and food served
in a unit dining roam.
1. Lambert 1982; Calculated fram food delivered to an apprentice
dining room.
The total energy intake obtained from fat in the military diet now
appears to have reached a plateau and remained constant since 1980 at
just under 44 per cent. Even when allowing for wastage this represents
a disturbing figure and the results of the current surveys show a mean
for the five units surveyed as 43.8 per cent energy from fat, that is
nine per cent above the goal.
The contribution of various food groups to the total fat consumption in
the units surveyed is shown in Table 41. The majority of this fat Is
found from two sources, visible fat and meat and meat products.
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Table 411be Percentage Contribution of Fat to the
Diet of Individual Units
Units Surveyed
Jnr Jnr 36
Ration Lanbert Ldrs Ldrs Engr 16 Bn HQ
Food Group Scale (1982) RE R Sigs Regt RAOC 23 Gp
S S S S S I I
Cereals & Cereal
Products 4.5 9.3 4.4 5.7 4.2 4.1 5.4
Milk & Milk
Products 11.6 14.4 4.8 8.2 7.4 9.4 10.6
Eggs 4.8 4.6 4.0 5.9 3.6 4.8 3.8
Fats & Oils 45.9 39.9 51.0 50.3 52.2 47.8 37.2
Meat & Meat
Products 32.2 32.5 32.0 26.3 28.8 32.4 39.0
Fish & Fish
Products 0.1 --- --- --- 0.1 --- ---
Vegetables 0.5 1.0 3.1 2.6 0.8 0.8 2.2
Nuts --- 0.2 0.1 0.2 0.1 0.2 0.1
Sugars, Preserves
& Confectionery --- 0.6 0.1 0.2 0.1 0.2 0.4
Beverages 0.1 --- 0.1 0.1 0.1 0.1 0.1
Sauces & Soups --- -- 0.3 0.4 2.5 0.1 0.9
Miscellaneous 0.1 --- --- 0.1 0.1 --- ---
Notes:
1. Foods are grouped in accordance with Paul and Southgate 1978.
2. All percentages may not total to 100 due to rounding.
The total visible fat and oil consumption over the five units is 90.2g
(SD 17.3) per man per day. This compares with 84.2g for dependencies of
Catering Group Aldershot.
When considering the fatty acid composition of the diet (Table 48) the
average consumption for saturated fat is 37.7 per cent. Due to the
method of analysis these results must be considered only in very broad
tenns. Even so, the contribution of saturated fat is well (23 per cent)
above the stated goal.
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Table !18 The Fatty Acid Composition of Diets of Individual Units
Units Surveyed
Jnr Jnr 36 Mean & SD
Ration Lambert Ldrs Ldrs Engr 16 Bn HQ for 5 units
Fatty Acid Scale (1982) RE R Sigs Regt RAOC 23 Gp Surveyed
$ $ $ S S $ S
Saturated 31.8 44.2 31.0 34.8 35.2 46.5 41.0 37.7 5.4
Mono-
unsaturated 21.9 30.5 27.7 33.3 27.7 43.2 35.0 33.4 5.8
Poly-
unsaturated 46.3 25.3 41.3 31.9 37.2 10.1 24.0 28.9 11.0
Fats and Oils
"Fat and Dripping" feature extensively in many recipes and cookery
methods which, by origin, must be saturated. Replacing these wi th an
unsaturated oil is unlikely to have any noticable effect on either
total fat consumption or the final product. It will however assist in
achieving the goal for saturated fatty acids.
Furthermore visible fats of all types feature prominently and in many
cases their use could be regarded as excessive. During the re-write of
the MACS existing recipe formulations should be tested for suitability
using the minimum amount of fat and oil.
A number of dishes are fried (Table 49) which could alternatively be
-grilled with out any discernible change in flavour or texture. These
should be deleted from the MACS.
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Table 49 An ExaDple of Fried Dishes Which Could Alternatively
Be Grilled with No Discernible Olange in flavour
Amountof Cooking
Dish Fat for 10 Portions
Fried Herrings 40z Cooking Fat
Fried Sausages 20z Dripping
Entrecote Steaks 20z Cooking Oil
Fried Bacon Not Stated
Fried LambChops 10z Dripping
Fried Liver 40z Dripping
Pork Cutlets 40z Dripping
Pork Chop Flamande 30z Dripping
A number of dishes are also served with the addition of margarine or
butter as a garnish or glaze (Table 50). This practice is counter
productive to the introduction of a healthy diet and should cease.
Table 50 An Example of Dishes Which Use Margarine or Butter
to Improve Appearance
Amountof Margarine or
Dish Butter for 10 portions
Vichy or Glazed Carrots 1.5oz Margarine
Cauliflower Polonaise 4 oz MargarinelButter
Corn on the Cob 4 oz Butter
Mixed Vegetables 2 oz Butter
Buttered Turnips 2 oz Butter.
MashedTurnips 4 oz Butter/Margarine
Cooking methods require re-examination. "Chips" a ubiqui tous di sh
appearing daily on most soldiers' menus provide up to half of their
energy from fat (Hill et al 1984). Fresh "chips" blanched and finished
provide 40 per cent of their energy from fat but this can be reduced by
half with one stage frying. Frozen chips provide approximately 20 per
cent of their energy from fat but this can be reduced even further when
cooked by forced air convection (Hill et al 1984).
190
Other preparation and cooking techniques require re-examination in the
light of the proposed dietary goals. A greater emphasis in areas such
as trimming fat of meat and discarding animal fat, should be made.
Milk
The fresh milk in general use is pasteurised whole milk and the intake
in the five units surveyed calculated as 3.8 per cent fat.
A number of alternative milks are available some with varying levels
of fat content down to low fat milk containing 0.1 per cent fat.
Although these alternative milks are fat and therefore calorie reduced,
their other nutrient content with the exception of fat soluble vitamins
are similar. Results from organoleptic and taste preference panels
(Collison and Read 1983) indicate that there is scope for their
introduction in a number of areas. In addition they have a comparable
price and in some cases are 10 per cent cheaper.
A re-analysis of the fresh milk consumed in the five units surveyed
wi th one per cent fat produces an overall reduction of 1.4 per cent of
energy found from fat which in itself may not be considered to be
large, does offer a small contribution towards the overall goal.
Low Fat Spreads
Margarine and butter must by law contain a minimum of 80 per cent fat;
margarine substitutes, low fat spreads, contain approximately half of
this amount.
If butter in the five unit surveyed were to be replaced by low fat
spread this would reduce the amount of energy derived from fat by .33
per cent and may also reduce the amount of saturated fat and dietary
cholesterol.
Care needs to be exercised however as many of these low fat spreads are
high in saturated fatty acids (SFA) and cholesterol whilst others are
low, for example:
"St Ivel Gold"
"Outline"
SFA 40~
SFA 23~
Cholesterol 190mg/100g
Cholesterol 29mg/100g
Overall these higher values may be partially offset by the lower total
fat consumption but there is a temptation to use twice the amount of
low fat spread than the high fat products they are designed to replace.
Low fat spreads, because of their water content, make them unsuitable
for culinary use.
The mean contribution of protein to energy intake across the five units
surveyed is 11.99 per cent. This is wi thin the stated goal of 12 per
cent. Due to shortcomings in the presentation of the analysis, the
origin of this protein, animal or vegetable, cannot unfortunately be
easily calculate~
5.6 s{x;ARS (MONOSACCHARIDES AND DISACCHARIDES)
The mean intake of sugars from the units surveyed is 131.9g (SO 14.7),
14.2 per cent of energy intake and wi thin the goal of 15 per cent. The
contribution of various food groups to the total consumption of sugar
is shown in Table 51. The major contributor of sugar in the diet is
obviously in the sugar, preserves and confectionery group.
Table 51 lbe Percentage Contrib.ttion of Sugar to the
Diet of Individual Units
Units Survey ed
Jnr Jnr 36
Ration Lanbert Ldrs Ldrs Engr 16 Bn HQ
Food Group Scale (1982) RE R S1gs Regt RAOC 23 Gp
% % % % % % %
Cereals & Cereal
Products 6.2 25.1 9.0 10.2 7.0 7.0 12.7
Milk & Milk
Products --- --- --- --- --- --- 0.4
Vegetables 7.6 7.0 11.0 11.2 9.7 7.4 9.4
Fruit 8.5 9.1 8.4 4.0 9.8 7.9 8.5
Sugars, Preserves
& Confectionery 75.5 52.3 67.0 72.5 66.0 70.5 54.0
Beverages 0.4 4.0 3.1 0.8 4.5 4.4 12.0
Sauces & Soups 1.5 2.3 1.3 1.2 2.7 2.7 2.9
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Due to the method of presentation of the analysis (Paul and Southgate
1978) the precise nature of these sugars is difficult to determine. The
total visible sugar consumption across the five units surveyed is 772g
(SO 14.7) representing 8.3 per cent of energy intake, slightly higher
than the goal of 7.5 per cent. This compares with the larger sample of
3.75M of 55.1g per man per day.
Non sucrose sweeteners ei ther intense sweeteners or bulk sweeteners
have been available for some time. Bulk sweeteners are used primarily
in food preparation and food manufacturing as either partial or total
replacements for refined sugar (sucrose). Limited research todate
(Grenby 1984) suggests that these are less cariogenic than sucrose
although a number of factors associated with their use remain unknown.
These factors include cost, toxicity, acceptability and technology
where further research is necessary before they can be introduced as a
general replacement for sucrose.
Sugar is generally regarded as an acquired taste and a lowering in the
taste threshold is possible. Many recipes include sugar and a small
reduction of the amount used in some dishes would have the desired
effect of reducing sugar consumption and lowering the taste threshold.
Also for this reason a number of practices such as adding sugar to urns
of tea should cease.
The most widely used of the intense sweeteners is saccharin but one of
the maj or disadvantages has been the bitter aftertaste. More recently a
newly permitted intense sweetener, Aspartame (Nutra Sweet), has been
available which overcomes this problem. It is used either directly as a
replacement for refined sugar (sucrose) in beverages such as tea and
coffee or in commercially produced low calorie "diet" drinks. The main
advantage of this product is the high acceptability ratings but against
this must be the additional cost which is approximately four times more
expensive than granulated sugar.
Reservations on the safety of aspartame when consuned in large amounts
have been expressed in the United Kingdom (MAFF 1982a) whilst this
concern has led the FAO/WHO (Hamilton 1985) to consider 40mg per kg of
body weight to be the upper limi t.
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However aspartame may not provide a complete answer. When it is
substituted for sugar in the diet, calorie intake initially falls.
After a few days a higher fat diet is spontaneously chosen with
indications that it would continue until the calorie deficit created by
aspartame is totally negated (Hamilton 1985).
5 .7 DIETARY FIBRE
The mean intake of dietary fibre from the units surveyed is 31.2g (SD
4.9). This is slightly above the goal of 30g per man per day although
these figures should be viewed with some caution (see Section 1.4.8).
The contri bution of various food groups to the total consumption of
dietary fibre is shown in Table 52. The major contributors with average
percentages are vegetables 67.7 per cent and cereals 27.4 per cent.
Table 52 The Percentage Contriwtion of Dietary Fibre to the
Diet of Individual Units
Units Surveyed
Jnr Jnr 36
Ration Lanbert Ldrs Ldrs Engr 16 Bn HQ
Food Group Scale (1982) RE R Sigs Regt RAOC 23 Gp
% % % % % % %
Cereals & Cereal
Products 37.4 31.1 30.3 26.4 29.6 28.2 22.7
Vegetables 57.0 61.7 65.1 70.0 65.7 66.1 71.8
Fruit 4.9 6.0 3.7 2.5 4.2 5.2 4.3
Nuts --- 0.3 0.1 0.3 0.1 0.3 0.1
Sugars,Preserves
& Confectionery 0.5 0.7 0.4 0.3 0.1 0.5 0.2
Sauces & Soups 0.1 --- 0.1 0.1 0.3 0.1 0.6
Miscellaneous --- --- 0.2 --- --- --- 0.1
Notes:
1. Foods are grouped in accordance with Paul and Southgate 1978.
2. All percentages may not total to 100 due to rounding.
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Two thirds of the dietary fibre in the five units surveyed is of
vegetable origin with less than one third being of cereal origin.
Increasing the overall consumption of dietary fibre particularly that
of cereal origin can most easily be achieved by increasing the
increasing the consumption of brown and other wholemeal breads, perhaps
as bread rolls. A1though the units surveyed purchase brown bread very
Iittle is consumed in the soldiers' dining room and bread composition
was therefore calculated as white (2.7g dietary fibre/100g). When
recalculated as brown bread (5.1g dietary fibre/l00g) the overall fibre
intake is increased by 3.7g. If only half of the bread is consumed as
brown bread, this still represents an increase of almost 2g per
man/day.
Little use is made of wholemeal flours or wholegrain cereals although a
Section in the MACS is devoted to Rolled Oats and Oatmeal. Thi snow
requires expansion to include more of these higher fibre foods.
The use of these whole food products very often requires recipe
modification and in doing so the end product is altered. Alternatively,
the taste and appearance of many dishes can be retained by the addition
of a small quanti ty of the whole food product and achieved wi thout
modification to the recipe. If ten per cent of the culinary flour used
in the five units surveyed were wholemeal then the dietary fibre intake
would be increased by 0.7g per man/day. Recipe modification should
therefore include the trials of wholemeal and wholegrain products added
to existing recipes in addition to new recipe development.
5.8 SODIUM
ihe mean daily intake of sodium from the units surveyed is 5670.8mg (SO
885.9). This compares with a goal of 109 sodium chloride (3930mg
sodium). The contribution of various food groups to the total
consumption of sodium is shown in Table 53. The main contributors to
the diet with average percentages are the miscellaneous group 34.9 per
cent which includes visible salt, meat and meat products 20.0 per cent
and cereals and cereal products 19.2 per cent.
The total discretionary salt consumed over the five units is 5208mg (SO
2366mg) (2023.3mg of sodium). This compares with the larger sample of
3.75M of 6947mg. The amount contri buted by table and cooking salt,
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whilst easy to calculate, is unlikely to provide any meaningful
information. Only in one unit was a clear delineation possible where 53
per cent was provided by table sal t the remai nder by cooking sal t. In
other units, salt purchased as cooking salt was also used in the dining
room.
Table 53 The Percentage Contriootion of Sodium to the
Diet of Individual Units
Units Surveyed
Jnr Jnr 36
Ration Lanbert Ldrs Ldrs Engr 16 Bn HQ
Food Group Scale (1982) RE R Sigs Regt RAOC 23 Gp
% % % % % % %
Cereals & Cereal
Products 18.6 31.4 Zl.O 9.9 24.3 18.9 15.8
Milk & Milk
Products 3.3 9.9 2.9 3.2 3.4 4.6 5.0
Eggs 1.0 2.9 1.6 2.0 1.4 2.1 1.6
Fats & Oils 4.1 6.0 8.2 5.8 7.0 6.6 4.7
Meat & Meat
Products 10.3 33.3 21.6 13.0 20.4 18.9 26.2
Fish & Fish
Products 0.2 0.5 0.1 0.1 0.1 1.4 0.6
Vegetables 3.0 11.8 12.5 12.3 8.2 7.1 10.7
Fruit --- 0.1 0.1 --- 0.1 0.1 0.1
Sugars,Preserves
& Confectionery 0.1 0.3 0.1 0.1 -- 0.1 0.1
Beverages 0.1 0.2 0.4 0.1 0.2 0.2 0.3
Sauces & Soups 1•1 3.6 1.4 1.0 3.7 3.1 5.0
Miscellaneous 58 .1 --- 24.2 52.3 31.2 36.9 30.1
Notes:
1. Foods are grouped in accordance with Paul and Southgate 1978.
2. All percentages may not total to 100 due to rounding.
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The use of salt is a standard ingredient in recipes and cookery methods
with "salt to taste" appearing in a number of di shes or added after the
completion of the cooking process. Salt appetite is strong and in
studies where a low sodium diet has been introduced, participants found
it difficult or very difficult to tolerate (Hart 1984). In other
studies (Witschi et al 1985) results indicate that sodium could be
reduced by 50 per cent (intake 3261mg - 4348mg) without any loss in
taste or acceptability.
The total discretionary salt in the five units surveyed is 5208mg
(2023mgsodium), the remainder being found in the food. To achieve the
stated goal of 3930mgsodium all discretionary salt added either during
cooking or at the table would have to be omitted. This is not feasible
but a 50 per cent reduction in the sal t added during cooking would be
feasible and reduce consumption by approximately 1224mg(475mgsodium).
This would also begin the process of lowering the taste threshold for
sodium (Pangborn and Pecore 1982) permitting those who require more
salt to add their own at the table.
A large number of alternative seasonings are available which could be
used equally as well to provide added taste during cooking and at the
table. These require further investigation in conjunction with recipe
development and modification.
Alternatives to table salt are produced which can be divided into two
categories:
Very low sodium - Less than 19 of sodium per 100g.
Sodiumreduced - 13 to 20g of sodium per 100g.
This compares with table salt which has 38.9g of sodium per 100g.
The primary replacement is potassium chloride which in its physical
properties, colourless, transparent cubic cry stals of any desi rable
size, similar refractive indices and saltiness are similar to sodium
chloride (Frank and Mickelsen 1969). Recently risks associated wi th
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high levels of potassium consumption have been re-highlighted
(Riccardella and Dwyer 1985) and in certain cases the use of salt
substitutes recommended only under the supervision of a medical
practitioner. Furthermore, salt substitutes are expensive with the cost
of low sodium salts ranging up to 10 times the cost of table salt. This
is likely to preclude its general use in the kitchen and if used in the
dining room would increase costs by approximately 0.1 pence per
man/day. Even so this may still be a feasible proposition in some
units.
Discretionary salt consumption at the table is a partially a result of
habi t. Consumption is also a function of the type, size of hole and
strategic placing of the salt container which has a direct influence on
the amount of salt consumed (Greenfield et al 1983 and 1984). Use of
the correct container is therefore important and requires further
investigation. It may also be possible to extend this concept to
incl ude sugar.
5.9 CllOLESTEROL
The mean intake of cholesterol from units surveyed is 539.4mg (SD
28.5). This is slightly higher than the proposed goal. The contribution
of various food groups to the total consumption of cholesterol is given
in Table 54. The major contributors with average percentages are eggs
52.3 per cent and meat and meat products 32.0 per cent.
Table 54 The Percentage Contribution of Cholesterol to the
Diet of Individual Units
Units Surveyed
Jnr Jnr 36
Ration Lanbert Ldrs Ldrs Engr 16 Bn HQ
Food Group Scale (1982) RE R Sigs Regt RAOC 23 Gp
% % % % % % %
Cereals & Cereal
Products 0.8 1.0 --- 0.1 0.4 0.2 0.6
Milk & Milk
Products 9.4 13.1 5.2 7.2 8.1 8.7 10.6
Eggs 49.4 48.7 53.7 63.3 49.3 52.2 42.8
Meat & Meat
Products 30 2 31.4 33.7 23.4 31.2 32.3 39.2
Fish & Fish
Products 1.8 0.6 0.8 0.6 1.0 0.8 1.6
Sugars, Preserves
& Confectionery --- 0.1 --- --- --- --- ---
Sauces & Soups --- --- --- 0.3 2.5 --- 0.6
Notes:
1. Foods are grouped in accordance with Paul and Southgate 1978.
2. All percentages may not total to 100 due to rounding.
Recommendations to reduce the total amount of animal fat will also
assist in reducing levels of dietary cholesterol consumption.
The largest contributor of dietary cholesterol are eggs which provide
Qver 50 per cent of the total dietary cholesterol but from a caterers
viewpoint provide a useful ingredient not only for breakfast but also
in the snack meal. An alternative selection of dishes may be necessary
with less reliance on eggs. Cholesterol is found only in the egg yolk
and it would be sensible to restrict the use of eggs particularly egg
yolk whenever possible. They are used for example in a limited number
of dishes particularly sauces to improve the glaze at the rate of two
egg yolks per 10 portions. This and similar practices should cease.
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5.10 O'IHER MACRO NUTRIENTS
The average intake of the remaining macro nutrients with the exception
of Vitamin D exceed the stated recommended intakes and dietary goals.
Superficially this would indicate that soldiers maintain a high
nutritional status. However the lack of intake of Vitamin D should be
of some concern.
It is essential for a soldier's nutritional status to be at a high
level so that he is fully fit for his operational role in combat.
Vi tamin D is obtained ei ther through dietary sources or sy nthesis by
sunlight. The current range of combat rations individual contain no
Vitamin D. Whilst in a temperate or hot environment adequate sources
are likely to be obtained through synthesis this is not necessarily
true in an Arctic Environment. Adequate sunlight may be available but
Arctic clothing may prevent synthesis from taking place. In addition,
in temperate and hot environments, clothing worn as a protection
against nuclear, biological and chemical warfare may also prevent
synthesis. Action is therefore required both to improve Vitamin 0
intake in barracks and to include adequate sources in combat rations.
This aspect is considered further in Chapter 7.
5.11 NUTRITIONAL AWAR~ESS
Although education in itself does not necessarily lead to improvements
in dietary habits, a lack of, or incorrect knowledge precludes the
soldier from making an informed choice. Whilst the major part of this
research has been devoted to the military diet, it should be remembered
that soldiers receive a large proportion of their nutritional intake
from sources other than the main dining room ei ther because they are
married or they chose to spend their pay in places such as the NAAFI.
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5.11.1 Current Levels of Nutritional Know1edge
In order to identifY the current levels of nutritional knowledge a
number of questions were included in the Army Food Survey 1984.
Questions were developed to test levels of knowledge in specific areas
rather than on detailed subjects thereby clarifYing not only current
levels knowledge but also the type of awareness programme required,
what it should include and where it should be targeted. A summary of
the results is given in Table 55.
Table55 A Summary of the Results on Nutrition Knowledge
Energy
45.8
41.6
20.1
12.1
Topic
Percentage of
Correct Answers
The meaning of energy value
Increased requirements for activity
Decreased requirements for age
Best ways of losing weight
Heart Disease/Fat
Heart disease risks 15.6
Sources of polyunsaturated fats 24.1
Differences between butter and margarine 50.8
Nutrient Sources
Sources of vitamin C
Sources of dietary fibre
Sources of calcium
Disease caused by iron deficiency
Nutrient losses through cooking
84.3
81.1
51.1
63.5
33.1
The average number of correct answers was 6.5, the average number of
incorrect answers was 4.3 and the average number of questions not
answered 12. Female personnel had a significantly higher «5~) average
number of correct answers (1A) than male personnel (6.4) whilst
married personnel had a significantly higher «5~) number of correct
answers (6.8) than single personnel (6.1). The average number of
correct answers increased with rank, age and educational status.
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Personnel originating from Scotland had the lowest number of correct
answers (5.8) and personnel coming from abroad had the highest (7.4).
As should be expected, Royal Army Medical Corps (RAMC)and ACC
personnel had the highest number of correct answers, 8.7 and 8.0
respecti vely, whilst Infantry and Royal Artillery personnel had the
lowest average number correct, 5.4 and 5.6 respectively.
Questions were designed to identify levels of knowledge in specific
areas.
Energy Requirements
Less than half of those surveyed understood what the term energy value
in a food describes whilst almost one third believe it to be the amount
of protei nit contains. Less than half are aware that calorie
requi rements increase wi th activi ty, over one third believing that
increased activity demands more protein. ApprOXimatelyone fifth are
aware that energy requirements decrease wi th age, approximately one
third believing there to be no change.
Fortunately almost three quarters of those surveyed know how to lose
weight although 12 per cent believe this can be achieved by eating a
high protein diet.
Heart Disease/Fat
Over three quarters of those personnel surveyed are aware of the
relationship between animal fat and heart disease al though only one
quarter are aware of the better sources of polyunsaturated fats; by far
the majority think that they come from butter and margarine. Similarly
only half are aware of the differences between bJtter and margarine,
one fifth believing that margarine contains less fat than butter.
Sources of vitamin C and dietary fibre are well known reflecting
current trends 1n promotion but not so for calcium, almost one quarter
considering the best source to be green vegetables.
Nutrient Sources
202
Knowledge of the disease caused by a lack of iron is surprisingly high
although not so for nutrient losses in cooking. Again protein featUres
highly (40%). Gratify ingly, knowledge was highest in the Army Catering
Corps (ACC) (67.3%) although this should still be regarded as
disturbingly low.
From the answers received, this survey reveals that although soldiers
are aware of certain aspects of nutri tion and heal thy eating, these
reflect the more common well publicised facts. Knowledge is weakest in
the areas of energy and energy requirements, calories being
particularly confused with proteins. Although aware of the association
between fat and heart disease there is a lack of knowledge in the
differences between various fats and oils.
A nutri tion awareness programme must therefore be designed to
incorporate not only the basic factors in nutrition but also to correct
mis-information and equip soldiers with sufficient knowledge for them
to select a heal thy diet.
Although primarily concerned with over-nutrition in barracks, the basic
principles must also be retained and extended to the consumption of
combat rations. Comments made during the unstructured interviews on
combat rations reflect a lack of knowledge. During the Falkland Islands
conflict (Op Corporate) some soldiers admitted to being hungry, were
aware of energy requirements but chose not to eat food items such as
dextrose tablets. On the other exercises attended the confusion between
protein and carbonydrate was further apparent with soldiers believing
that protein came from plain biscuits and that was why they were
included. When subsisting on combat rations soldiers need to be aware
of what nutrients are required to maintain health and performance, what
foods satisfy these requirements and hence why various food items are
included. This would assist in encouraging soldiers to consume more of
the individual components of the ration.
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5.11.2 Foreign Army Concepts
Although a number of Foreign Armed Forces purport to provide
comprehensive nutrition education few actually appear to do s~
Australia, for example, under pressure from The National Heart
Foundation of Australia has introduced a limi ted programme in their
catering training but it does not appear to have been widened to the
rest of the army.
Most work in nutrition education has been undertaken in Canada and also
more recently in the United States. Resulting from dietary surveys of
the Canadian Forces which highlighted the unhealthy nature of the
existing food service system, the National Defence Headquarters tasked
three officers with the responsibility of producing and co-ordinating
the Canadian Forces Nutrition Campaign.
This campaign is based on the 'Basic 4" Food Groups (Section 4.1.1)and
the Canadian Civilian Dietary Goals and promotes selected aspects of
these goals throughout the year. In March of each year the Canadian
Forces' Nutrition Month is mounted and this forms the basis of the
year's focus. A "Nutrition Information Kit" is sent to all units
containing examples of table tent cards, posters, handouts and other
publici ty material. Ideas and suggestions for campaigns and articles
for both food service personnel and customers are also include~ Units
are then responsible for running their own nutrition campaigns.
Evaluation forms are used to assess the impact of each month's and
year's promotion campaign but the success of these efforts have not yet
been made known.
The United States army has, for a number of years, had a nutrition
awareness programme but a lack of funds necessitated it being conducted
on a small scale. Recently interest has been stimulated and shown by
senior military officers who have issued directives to:
Review army recipes to reduce the fat and sodium content.
Retrain anrrfcooks on how to prepare more healthy foods.
Establish a committee to manage nutrition promotion activities.
Use more dietitians in teaching troops and their families about
good nutrition practices and healthy eating.
)
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The current nutrition awareness programme focuses on the 'Basic 4" Food
Groups and the military dietary goals (Appendix G). Menus are planned
to include a serving for each of these groups but low calorie diets
feature as part of this programme.
Nutri tion awareness ideas, table tent cards, place mats and posters
designed for use in the dining room are readily available.
The formal nutrition education programme, developed by the Troop
Support Agency, Fort Lee, centres on four lessons and is aimed at both
food service personnel and soldiers.
5.11.3 Current Nutrition Education
Nutrition education per se does not feature prominently at any stage in
the British Army. Medical officers, like their civilian counterparts,
receive little formal training in the principles of nutrition.
Army Catering Corps (ACC) personnel receive limited nutrition education
during basic training (one hour) and a further five hours on general
hy giene including nutri tion during refresher and upgrading courses.
Apprentices from the ACC College receive nutrition education as part of
their studies in catering hygiene for the award of City and Guilds of
London Institute 537 examination but this is based on the classical
nutrition approach of nutritional deficiency.
No nutrition education other than that given during basic hygiene
lectures is included in the training given to basic recruits on joining
the army.
A nutri tion-heal th education programme suitable for wide use in the
army was proposed in 1983 but despite the recognition which diet plays
in maintaining a fit, heal thy army, the justification for the
introduction of a nutrition education programme was not perceived. A
"letter of exhortation" is now proposed although it is not clear what
effect, if any, this is likely to have.
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5.11.4 Nutrition Awareness Programme
Nutrition education is a multi-disciplinary process that involves the
transfer of information, the development of motivation and the
modification of food habits where necessary. (Leverton 1974). Its aim
is to provide people wi th suffi cient knowledge to equip them to take
appropriate action for the maintenance of good health (DHSS 1978).
Achieving modification can be accomplished in several ways and although
models have been proposed to demonstrate how it could occur, it is
generally regarded as a process of moving through a number of stages.
These stages are:
Knowledge - An awareness and understanding of the need forchange.
Persuasion - The formation of a favourable or unfavourable opinion.
Decision - A decision on whether or not to change.
Confirmation - Reinforcement for the decision to change.
Although shown as definite stages, there is considerable overlap and
attempts to bring about change and prevent any reversal are likely to
be involved in all of them. No single approach can be used and a number
of techniques need to be applied which can be used in five ways:
1. Formal presentations - including lectures, presentations, films and
videos.
2. Magazine and newspaper articles: Radio and Television programmes.
3. Point of choice information.
4. Dietary counselling.
5. Special promotions, Nutrition/Health Weeks, publications, handouts.
Formal Presentations
Formal or structured presentations take the format of lectures,
demonstrations or other types of presentations including videos and
films normally delivered in a lecture room. This type of presentation
is aimed at imparting knowledge and information to stated objectives in
a structured manner as part of an overall programme.
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The main disadvantage to this is that it requires set periods of time
in what is already a busy programme for recruits and trained soldiers
and would need to compete against other "priority" tasks. However
formal presentations often represent the most economic and effective
method of imparting knowledge when resources are limited. It has the
advantage in that it can be targeted at specific groups, at both
married and single soldiers, with separate packages being developed for
special requirements such as wives clubs.
Magazine and NewspaperArticles
The army has a number of its own newspapers and magazines some of which
are distri buted worldwide and others produced in particular countries
where the army is serving. In some cases these already contain health,
nutri tion and cookery features aimed mainly at wives. This should be
continued and extended to include health and nutrition education. Some
countries also have their own radio and television stations. Again
these could be used.
Point of Choice Information
Point of choice information is aimed at providing nutrition information
at the point of food selection and employs aids such as posters, table
tent cards and other display material with dietary information. The
success of this method is varied although improvements in food
selection behaviour can be achieved (Davis-Chervin 1985).
The amount of information available in poster format fran commercial
organisations and the Health Education Council is quite extensive rut
'the type of information actually displayed needs to be carefully
selected to concentrate on one particular area if it is not to become
oppressive.
Other point of choice information involves identifying those food items
or food groups where consumption should be rest.rLcted or where there
need be no limit set. This system is being used in anum ber of
education establishments.
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The food group system adopts this approach but as already discussed has
a number of weaknesses. Using the Index of Nutritional Quality (Section
4.1.2) food iterns can be categorised in accordance with the changes
sought; in this case to achieve the dietary goals. Items could be
categorised along the following lines and marked at the hot-plate.
*** Very Heal thy Foods
Eat as much of these foods
as you like
** Moderately Healthy Foods
Eat these foods only in
moderation ie no more
than once per day
* Unhealthy Foods
Eat these foods only
occasionally or the minimum
anount possible
Dietary Counselling
Fresh fruit, fresh
vegetables, salad items,
low fat, low sodium foods,
high fibre foods.
Red Meat, eggs
Sugar and foods containing
sugar, eg sweets and soft
drinks; fried and fatty foods;
butter and margarine; salt
Dietary counselling involves counselling individuals or small groups to
achieve specific modifications or changes in the diet: a technique
which has proved successful with dietary goals (Lang et al 1985).
Dietary counselling in the army is normally undertaken by the medical
officer and then usually only in response to an adverse medical
condition. In view of the large number of contact hours and small
groups involved it is unlikely that this would form part of any
nutritional awareness programme other than for special cases.
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Special Promotions
Special promotions including nutrition/health weeks are used in the
United States and the Canadian Forces although the success of these has
not yet been measured. They should be considered for use in the British
Army •
5.12 SUMMARY AND CONCLUSIONS
The resul ts obtained from dietary survey s conducted in barracks now
provide a better indication of how the current military diet compares
wi th the ideal expressed as recommended dietary intakes and dietary
goals. Mean intakes compared with dietary recommendations are given in
Table 56.
Table 56 Recamaended Dietary Intakes and Dietary Goals
Canpared with Actual ConsUDption
Recommendations Average Intake Variation
Moderately Average Allowing 15~ Allowing 15~
Nutrient Wt Active Intake for Wastage for Wastage
Soldier ~
Energy kcal 3200 3480 2958 - 7.6
kJ 13389 14609 12418 - 7.6
Fran:
Total fat 35~ 43.8~ -- + 8.8
Saturated fat 15~ 37.7~ -- +22.7
Protein 1~ 12 ~ -- ---
Total sugar 15~ 14.~ -- - 0.8
Visible Sugar 7.5~ 8.3~ -- + 0.8
Cholesterol mg 500 539.4 458.5 -8.3
Df Fibre g 30 31.2 26.5 -11.7
Sodiun mg 3885 5670.8 4820.2 +24.1
Thiamin mg 1.3 2.14 1.82 +40.0
Riboflavin mg 1.9 2.24 1.90 ---
Nic Acid mg 21 26.7 22.7 + 8.1
Ascorbic Acid mg 60 119.9 101.9 +69.8
Vitamin A mcg 1000 2258.8 1920.0 +92.0
Vitamin D mcg 5-10 4.8 4.1 -18.0
Calciun mg 500 1008.6 857.3 +71.5
Iron mg 10 18.3 15.6 +56.0
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Prioritising action to bring diets in line with dietary goals could, by
implication, suggest that one goal is of greater or lesser importance
than another or that one could be achieved at the expense of another.
This is not necessarily the case and a priority of action has therefore
been avoided. The results however indicate that the following action is
required:
Percentage of Energy found from Fat
The percentage of energy found from total fat is nine per cent in
excess, and for saturated fat, 23 per cent in excess of the goals.
Action is therefore required to reduce these accordingly.
Percentage of Energy found from Sugars
The percentage of energy found from sugar is within the goal of 15 per
cent although the tentative goal of 50 per cent of this from visible
sugar has been exceeded.
accordingly.
Action is required to reduce these
Dietary Fibre
The mean intake of dietary fibre, allowing for wastage, is below the
stated goal and most of this is of vegetable origin. Limited action is
required to increase this particularly in regard to fibre of cereal
origin.
Sodl1.1D
The mean intake of sodium is 31 per cent in excess of the goal. Action
is required to reduce this accordingly.
Cholesterol
The mean intake of cholesterol is within the stated goal although in
the first instance this goal is considered as being high. Limited
action is considered to be appropriate.
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The remaining nutrients, with the exception of vitamin D, fall within
the recommendations. No action is therefore required other than to
ensure that this high nutritional status is maintained.
Action to improve the current diet and to bring it in line with the
established dietary goals can be achieved at three levels. At each
level changes can be made which whilst individually may seem small, in
aggregate will help to bring about change. To achieve this the ethos
behind menu planning and food production must be altered.
In the rewrite of the Manual of Army Catering Services (MACS), recipe
fonmulations should be evaluated to incorporate and provide the basis
for healthy eating. These include:
1. A reo-evaluation of recipes and methods with the emphasis on the use
of as little fats and oils, salt and sugar as possible.
2. The removal of fried dishes where grilled alternatives exist.
3. A total cessation of the use of animal fat, dripping and other
saturated fats for cooking processes and replacement ~ unsaturated
fats, except where their use is absolutely necessary.
4. The removal of butter and margarine in cooking except where their
use is absolutely necessary.
5. A cessation of the cosmetic use of margarine and butter in the
presentation of food. The use of butter and margarine should be
left to the discretion of the customer.
6. Recipe and method modification with the addition of a new Section
to incorporate wholemeal flours and whole grain foods.
In addition to the specific food items discussed, various other
products are available and others likely to be introduced fram time to
time; for example low fat cheese, low sugar or sugar free preserves,
low fat sausages and non-dairy cream. As these products are introduced
they require evaluating to assess their nutritional acceptability and
testing for both their suitability in cooking and also for consumer
preferenceo-acceptance. This latter aspect should be undertaken Qy
properly constituted and trained taste panels.
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Although substituting basic foods with what are considered to be more
healthy alternatives can make a small contribution towards improving
the diet and achieving the stated dietary goals, in isolation they are,
except in a minority of cases, unlikely to be successful in achieving
significant results. Additional methods will also need to be emplqyed.
Achieving the dietary goals, particularly for fat, major changes may be
necessary. Under these circumstances the emphasis on providing the
soldier with exactly with what he wants may need to be tempered more by
what is good for him. This may prove to be unpopular and possibly
counter-productive with soldiers choosing to eat out of barracks. In
part this could be overcome with a greater emphasis and more
instruction in nutrition aimed at improving the need and understanding
for change. A nutrition awareness programme is required as a matter of
same priority. This should be supported, initially at least, by
providing the soldier with a better opportunity to choose healthy foods
if he so wishes. Encouragement could be given by abolishing the food
charge and providing a diet in line with the proposed goals. Increased
costs could be offset in a revised pay structure. In all cases change
will need to be carefully monitored in order to gauge the success or
otherwise of these various measures.
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PART 3
OPERATlafAL FEEDDIi
Operational feeding forms an integral part of any military feeding
structure where its primary function is to support soldiers either on
training exercises or in combat.
Part 3 reviews the requirements of combat rations from a food habi t,
food preference and nutritional viewpoint; describes work undertaken to
develop a feedback system to monitor the use of such rations; reports
results of empirical research into the acceptability, usage and
nutritional intake derived from the current range of rations; and
identifies criteria on which the design of combat rations should be
based.
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<lIAPTER 6 OPERATIONALFEEDD{;
6.1 GENERAL
The ultimate objective in any combat feeding structure is to increase a
soldier's performance and behavioural effectiveness by providing him
with a diet where correct consumption is maximised and wastage
minimised. This chapter evaluates those factors pertinent to the design
of a combat rations from the standpoint of food preferences and
nutritional req ui rements.
6.2 lHE DEVELOPMENT OF COMBAT RATIONS
Practical difficulties in issuing the full fresh ration scale in France
in 1939 prompted the Directorate of Supplies and Transport to develop a
combat ration suitable for use on special operations including assault
landings, jungle patrols and long range penetration. In a self
contained pack, these rations were required to provide a nutritionally
balanced diet in a variety of menus which fulfilled the criteria of
minimizing the shipping requirements, providing meals in a convenient
format when normal feeding arrangements were impracticable, ensuring
that weight ratios were kept to a minimum and took due cognizance of
the need to keep tinplate and other packaging materials to a minimum
(Boileau 1954). This development led to the introduction of a CompoSite
Ration Pack in a variety of types as shown in Table 57.
Table 51 Operational Ration Packs Produced for the SecondWorldWar
Emergency Ration (Standard)
Mess-tin Ration (48 Hour)
24 Hour Ration Pack
Composite (14 men) Pack
Armoured Fighting Vehicle Ration Pack
Airborne Pack
Mountain (Arctic) Ration
Jungle Ration
Pacific 24 Hour Ration (British Troops)
Pacific Composite (6 men) Ration Pack
Pacific Emergency Ration
United Kingdom Home Guard 10 men Ration Pack
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6.2.1 Lessons Learned
A number of very valuable lessons were learned from the consumption of
combat rations during the Second World War. Information was gained
under different environmental conditions on British, American and
Canadian troops from observations and field trials (Johnson and Kark
1947) and now provides a valuable insight into the consumption of these
ration during the war. The more important of these lessons are
summarised below:
Nutrition
Energy - In all climates, calorie deficiency and loss of weight
caused a serious deterioration in health, morale and performance
and the avoidance of energy defici ts was strongly recommended.
Energy requirements were found to increase as the temperature
decreased.
Vitamins - Little information was ascertained on the vitamin
reqUirements in a cold environment although it was generally
agreed that vitamin losses through sweating were negligible.
Water - In cold environments thirst was found to be a continuous
problem even when snow and ice were in abundance. This was caused
mainly by the need to use time and fuel, both in short supply, to
produce water. Complaints were most common among troops receiving
ration items low in water content and high in spice or salt
content. These problems were invariably overcome through better
water management and the issue of additional beverages.
In hot environments the water requirements ranged from 10 to 16
pints per man per day with a salt balance being maintained at 15
to 20g per man per day. Sal t tablets did not prove to be a
satisfactory method of administering salt due to a significant
number who found this method of taking salt totally unacceptable.
If supplements were considered necessary it was recommended that
they be taken in food, water or both.
Climate - In a cold environment dietary modification exerted a
considerable and favourable influence on the ability to withstand
exposure to intense cold. High carbohydrate and high fat foods
were preferred to high protein foods although no evidence could be
found that high proportions of fat were chosen. Small meals spaced
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at short intervals (2 hours) were preferred to large meals every 4
hours. As few cans as possible were recommended in individual
rations as they had a tendency to freeze to the hands, and the
time taken to defrost the contents which were also difficult to
rem ove from the can.
In hot environments appetites were unpredictable during the
acclimatisation period and in some cases remained so for a long
time. Cold drinks and ice often provided the appeti te stimulant
needed.
Palatability and Acceptability - It is perhaps not surprising to
discover that troops never became tired of fresh rations which
unlike combat rations were fed in many theatres often for weeks
and months with a corresponding fall in palatability and
efficiency •
Several attempts were made to reduce or limit the weight/volume
ratios of combat rations by increasing the calorific density,
reducing the calorific content and by developing single component
meal bars such as pemmican. These attempts proved quite
unsuccessful as troops preferred to go hungry rather than eat
single component ration bars. High calorie dense foods quickly
became monotonous because of the unusual texture, taste and
consistency. The most successful rations in terms of acceptability
and nutritional value were those introduced towards the end of the
war. These provided a wide variety of foods commonly used which in
general terms the soldier liked. Items recommended for inclusion
were those commonly consumed by the soldier and items seldom seen
should be used sparingly in order avoid monotony.
"Planners of future packaged rations should profit by the field
experience of ration trials in the war. Palatability and acceptability
should come first"
6.2.2 Recent Developments
Since the introduction of combat rations a number of trials have been
conducted in order to evaluate new packs and improvements or
modifications to the existing combat rations. An extract of some of
these trials is given in Table 58 (Appendix H).
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In addition to lessons specific to the trial a number of general points
can also be gained. Food likes and dislikes are well represented but
these have not been reviewed in detail as they are historical and may
well have changed and, by taking the food items out of context, no
consideration is given to food preference combinations. The major
lessons learned are summarised below:
Perception - Foods and meals must be perceived as being adequate
(Wynne 1970).
Packaging - A fair distribution of rations is required
particularly when bulk, for example Combat Rations 10/1, are
broken down for smaller numbers (Ramsey 1972).
Packets and containers should be designed to facili tate ease of
opening (Ramsey 1972, Wynne1961).
Tubes are not generally suitable for cold climates (Ramsey 1972a).
The number of separate containers should be kept to a minimum
(Wynne 1961).
Lightweight rations are easier to carry, take up less room and in
these respects are generally preferred (Corrin 1960).
Preparation - Food bars are difficult to break and prepare in cold
climates (Wynne 1965).
Items difficult to cook should be excluded (Wynne1961).
Lightweight rations are more difficult to prepare, particularly as
hot meals and take up much more time (Corrin 1960).
Adequate hot foods are required (Wynne1962).
The number of courses should correspond to the number of cooking
utensils available (2 mess tins and 1 mug) (Wynne 1961).
Satiety - Rations should be available in sufficient quanti ty and
bulk (Wynne1962) and should be filling (Ramsey 1972).
Eating - Food should be easy to eat. Items requiring bi ting and
chewing in a cold environment such as confectionery bars should be
excluded (Ramsey 1972a).
An alternative to margarine which can be spread is required in hot
climates (Pettitt and Wynne1964).
Meal Patterns - Soup is consumed almost entirely in the evening.
Oatmeal blocks are consumed almost entirely at breakfast. Tea,
ini tially consumed at the two main meals, is ul timately spread
throughout the day. Chocolate is eaten at times other than main
meals (Gould 1957).
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6.3 CURRENT FEEDlOO PHILOSOPHIES
Current thought (ALDC 1985), is that soldiers should always be fed ''to
the highest possible standards which conditions permit" and in order to
achieve this three types of rations are planned for:
Fresh Rations - Fresh rations including some tinned items.
Tinned Equivalent Rations - The near equivalent of most rations which
replace either totally or individually the fresh items.
Operational Rations - A pack containing the complete food requirements
for a specific number of man days.
The combat rations available today are somewhat more limited in type
than those developed during the Second World War. The varieties
currently available for normal messing are shown in Table 59.
Table 59 Canbat Rations Currently Available for Normal Messing
Type of Pack Variations Climatic Usage Remarks
Composite Ration 7 Menus All 10 Men for 1 day
(10 Man) or variations
Composite Ration 7 Menus All 4 Men for 1 day
(4 Man) or variations
24 Hr GS Ration 4 Menus All 1 Man for 24 hours
Issued in conjunction
with a hexamine cooker
24 Hr Arctic Ration 4 Menus Cold 1 Man for 24 hours
Issued in conjunction
- with a hexamine cooker
Note: This Table does not cover the needs of specialized groups such as
Gurkhas.
The objectives of operational feeding are considered to be complex and
should embrace a wide range of considerations. A more appropriate
objective for the purpose of this study 1s defined thus:
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Operational Feeding should aim to maximise the physiological and
psychological contribution of food by providing soldiers, under all
operational conditions, with a diet of maximum acceptability to stated
nutritional requirements and within the constraints of availability,
logistics, cost and other economic factors.
6.4 OPfIMISHli NUTRITlOOAL INTAKE
The nutritional requirements for in barrack feeding have already been
considered in Chapter 3. Out of barracks, whilst similar broad
principles apply, further additional factors need to be considered if
the soldier is to be adequately sustained and the contri bution which
nutri tion makes optimised. Food may be in short supply or it may be
operationally necessary for soldiers to exist on limited amounts of
food. Under these circumstances it is essential that a soldier's
nutritional status is adequate before he enters combat emphasising the
importance of in barrack feeding. The effects of nutrient deprivation
over time is given in Table 60.
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Table 60 The Effects of Deprivation of Selected Nutrients
on Performance
Nutrient
Earliest Symptoms
of Deprivation
Time Before Symptoms
Manifest
Carbohydrate Fatigue, decreased performance,
ketosis
Decreased appetite and
endurance
Thiamin and Fatigue, loss of ambition
Vit B Complex and efficiency
Affects skin and
mucous membranes
Ascorbic Acid Fatigue and poor perfonmance
Water
Calories
Protein
Fat
Vitamin A
Thiamin
Riboflavin
Fatigue, poor perfonmance,
exhaustion and dehydration
Fatigue, decreased performance
Nutritional oedema
Not known
Night blindness
A few hours
Two to three days
Several days
Several weeks
Many months
Several months (probably
at least six)
Days to weeks (probably
three)
Ten days to four weeks
Nine to seventeen months
Several weeks
Source: Adapted from Mayer and Bullen 1960, Karvonen 1976.
Note: In a more recent study (Beek van der et al 1984) subjects given a
Thiamin, Riboflavin, Pyridoxine and Ascorbic deficient diet providing
30 - 35 per cent of the Dutch Recommended Dietary Allowances, induced
a decreased vitamin status within four weeks.
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6.4.1 Energy Requirements
Energy expenditure out of barracks is likely to be considerably higher
than in barracks. Actual expenditure is difficult to quantifY as this
will vary according to factors such as work rates and climate. The
current energy content of existing combat rations have been compared
with selected Armed Forces with the results being shown in Table 61
(Appendix I).
6.4.2 LowCalorie Feeding
When food and water are restricted, dehydration, ketosis and
hypoglyc~ia can quickly develop.' If allowed to continue this will lead
to a deterioration in health, an impairment in performance and
eventually death. The experiences of the Second World War illustrated
the dangers associated with low calorie feeding but the subject has
continued to interest mili tary planners in an attempt to reduce the
weight of food and thereby the overall load carried by the soldier on
foot pa trol.
A number of trials have been conducted in order to ascertain the
minimumlevels of food necessary over particular periods of time before
any deterioration in health or performance becomes apparent. Taylor et
al (1957) for example found that 580kcal per day consumedover a 12 day
period prevented ketosis and demonstrable liver damage al though it
failed to maintain adequate blood sugar levels; blood sugar levels
could be maintained when 1010kcal per day were consumed.
;In the Bri tish Armyempirical research has been undertaken to study
intentional sub-optimal feeding on military efficiency. On the basis of
the results obtained (Crowdy et al 1971) it was concluded that, as an
interim measure, rations providing 1900kcal were acceptable for
soldiers required to undertake hard physical work for single periods
not exceeding 10 days duration. This was later modified (Crowdy 1973)
to 1800kcal for periods up to 12 days. It was also suggested that one
day's rehabilitation for each day of privation up to 10 days should
precede the next phase of low calorie feeding. In later tests (Chapman
et al 1974) involving diets in both high (54.1S) and low (33S) fat
content which provided 54S of energy expenditure no deterioration in
the performance of military tasks was observed over a 12 day period.
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In the United States a similar programme to investigate the impact of
low calorie feeding was also conducted. Consolazio (1976) in
summarising the results suggested that short term calorie restriction
did not reduce performance even when body glycogen stores should have
been depleted and body hypohydration and protein catabolism occurred. A
sustained calorie deficit would however lead to a decrease in physical
work capacity and it was concluded that the best restricted diet for 10
to 12 days must contain a minimum of 1400kcal and include all the daily
allowance of essential vitamins and minerals although the need
particularly for vitamins was not clarified. The diet should also
contain a minimum of 100g of carbohydrate and a protein allowance of
0.8g per kg of body weight.
Current United States recommendations (Army Regulation 40-25 1985) for
operational scenarios when soldiers may need to subsist on restricted
rations for up to 10 days are 1100 to 1500kcal. This is made up of a
minimum of 100g carbohydrate, 50 - 70g protein and approximately half
the recommended intakes of other nutrients.
6.4.3 Protein, Fat and Carbohydrate Ratios
A considerable amount has been written on optimizing nutritional intake
for maximum performance although relatively little empirical research
has been undertaken. This is partly because of the difficul ty in
evaluating the effects of a single food component on phy sical
performance and the interference of other variables such as motivation,
types of work performed and the wide range of individual response
(Mayer and Bullen 1960). Recently more interest has been shown although
~t has been mostly confined to sports medicine. Even so this can
provide invaluable indicators of possible uses for operational feeding
where the contribution which nutri tion makes to performance must be
maximised.
Considerable misunderstanding surrounds the role of protein. Because
muscle fibres are made up of protein, it is often assumed that the
consumption of protein will build muscles. This is incorrect and the
additional intake associated with athletes is probably due more to
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psychological factors and taste than to sound physiological reasons
(Astrand 1967). However recent research indicates that in exercise
lasting under two hours, the rate of protein synthesis and protein
degradation decrease in the working skeletal muscles. After four to
twelve hours of continuous work, these both subsequently increase. The
effect of protein supplementation has yet to be established although it
could be concluded that an an increased protein intake may be important
during the early stages of training to support increases in muscle mass
(Wilmore and Freund 1984).
Whenexercise is undertaken, the energy for immediate muscular work is
provided to the muscles in use by the release of adenosine triphosphate
(ATP)which is subsequently split into adenosine diphosphate (ADP)and
phosphoric acid. As little is actually stored in the cells this can
only provide sufficient energy for a few seconds or a few muscle
contractions (Margaria 1972). Further addi tional energy is found by
conv erti ng the gly cogen stored in the 1i ver to glucose
(glycogenolysis) which is then transported in the blood for use. When
glycogen stores are depleted further glucose can be synthesised in the
body by a process termed gluconeogenesis.
The stores of glycogen in the body are limited and attempts have been
made to manipulate the diet thereby increasing the energy store and
performance; for example Karlsson and Saltin (1971). Whenfed a mixed
diet wi th an ini tial glycogen content of 1.75g per 100g wet muscle, a
workload of 75S could be tolerated for 114 minutes. Changing to a diet
of exclusively fat and protein the glycogen concentration became
reduced to O.63g per 100g wet muscle with a workload of 57 minutes.
Whena carbohydrate rich diet was fed for 3 days the glycogen content
was highest 3.51g per 100g of wet muscle prolonging the workload to 167
minutes (Astrand 1967). A further increase in the glycogen content was
also obtained when heavy prolonged exercise was conducted after which a
high carbohydrate diet was eaten for three days. This enabled the
glycogen concentrations to exceed 4.0g per 100g of wet muscle. However
if severe exercise is repeated over several days the muscle glycogen
content becomes severely reduced and may not recover to its previous
days level (Costill 1971). Furthermore daily bouts of prolonged running
may result in decreased carbohydrate utilization and a concomitant
increase in lipid catabolism.
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Based on this research, glycogen supercompensation (carbohydrate
loading) diets have been proposed for a number of endurance sports
events and one such regimen adapted for military operations is given in
Figure 8.
Figure 8 Dietary Regimenfor Increasing MuscleGlycogen Storage
Stage 1 - Depletion
Day 1
Days 2,3,lt
Exhaustive exercise to deplete muscle glycogen
Low carbonydrate high protein - fat diet
Stage 2 - Carbohydrate Loading
Days 5,6,7 High carbohydrate diet
Stage 3 - Activity
Assault Landing
Adapted from McArdle et al 1981
Attempts have been made in the military to adopt and use the concepts
of carbohydrate loading. Trials conducted in the United States (Hodgdon
et al 1978) on military personnel demonstrated that a carbohydrate
loading programme could significantly « 5S) improve endurance and
performance. On the other hand, results from the Canadian Army indicate
a faster cooling rate when glycogen stores are depleted but attempts to
supersaturate glycogen stores by feeding a high carbohydrate diet (75
~ 80 S of total energy intake) were unsuccessful (Sabiston 1983). It is
not clear from the trial protocol whether this effect was caused
through the diet or exercise programme. Similarly trials conducted in
conjunction with the Swedish Army with a diet compriSing 64 per cent
carbohydrate failed to prevent skeletal muscle glycogen depletion in
mili tary exercises lasting 4 - 5 day s. This in part at least could be
attributed to the nonconsumption of part of the ration (Jacobs et al
1983).
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Although carbohydrate loading appears to offer a number of advantages,
disadvantages also accrue. The increased consumption of carbohydrate
also increases the consumption and retention of water, but this may be
partially offset if the earlier dietary regimen of high protein-fat is
followed. The net effect is to increase total body weight and can give
the impression of "feeling heavy".
The high water retention may however in itself prove to be
advantageous. For each 19 of glycogen metabolised 3g of water is
produced (Bergstrom and Hultman 1912). On a marathon run, 19.3 per cent
of the competitors on a carbohydrate loaded diet required drinks during
the race compared with 80.1 per cent not on a carbohydrate loaded diet.
After the race, 45 per cent of those not on the carbohydrate loaded
diet passed water within the first two hours compared with 33 per cent
on the diet (Sharman 1980). This ability to retain water may be
beneficial in specific mili tary situations where for example water
supplies may be restricted or even in the Arctic during the assault
landing phase where there is no opportunity to stop and melt snow.
However as Ii ttle is known on the prolonged use or effects on older
subjects, care must be taken in its use particularly on those
susceptible to onset diabetes, heart disease, muscle enzyme disease and
ki dney di sease.
The optimum ratios of protein, fat and carbohydrate for athletic
performance are in general agreement (Wilmore and Freund 1984). Protein
should consti tute no more than 10 to 15 per cent of total energy, fat
30 to 35 per cent wi th saturated fats constituting less than 10 per
gent and carbohydrate 50 to 60 per cent. Where energy expendi ture is
extra high, 10 per cent is recommended as being found from
carbohydrate.
The ratios wi thin NATO(STANAG2931) are recommended as being 10 per
cent of total energy from protein (50 per cent of which should be of
animal origin), approximately 35 per cent but not exceeding 40 per cent
from fat with the remainder being found from carbo~drate.
Where water supplies are likely to be in short supply or dlfflcul t to
obtain, further consideration must be given to reducing the protein
content of food.
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6.4.4 Vitamins
Little evidence is available to suggest that increased intakes of
vitamins lead to any increase in performance. Several claims have been
made but as yet unsubstantiated and it would seem that unless the
vitamin status of an individual is low, no advantage can be gained from
mega-vitamin doses. Indeed excessive doses of vitamins may be
counterproductive. Notwithstanding, research in the Soviet Union
(Podorozhnyy and Kononenko 1919) into the nutritional requirements of
athletes recommends a dietary supplementation to prevent vitamin
deficiencies. The reasons for this are not clear although the
recommendations for ascorbic acid are in line with other Soviet
research showing an increased requirement under stress.
6.4.5 Mi neral s
Some studies have suggested that the onset of exhaustion can be del~ed
significantly and consistently by administering solutions of magnesium
and potassium. The performance of twelve men in a double blind
experiment over a nine week period was evaluated (Consolazio 1964) but
no evidence was found that such a solution delayed the onset of
exhaustion.
The actual amounts of minerals lost during strenuous exercise is likely
to be small even when sweat rates are high. These losses can be
subsequently replaced through the normal diet over the subsequent 24
hours (Costill and Miller 1980). Whilst nutritional status is good no
benefit can be gained from mineral supplementation.
The evidence concerning salt (sodium chloride) requirements during
exercise is contradictory although there is general agreement that when
salt is deficient in the diet, the kidneys are able to regulate the
amounts lost through urinary excretion.
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Sal t lost through the sweat varies between individuals but generally
lies in the range 1.17 to 4.68g/li tree In hot climates, sweat rates
increase although acclimatisation usually helps to reduce the losses of
sodium to 1.75g/li tre (Davidson et al 1979).
Sal t however requires adequate quanti ties of water for dilution and
excess amounts of salt can only be tolerated when sufficient quantities
of water exist. The minimumamounts of water required ~ a sedentary
man at 750F can be calculated from a base of 1.90 Ii tres per man per
day which is lost through the skin, plus 127ml of water for each gram
of salt (Baker et al 1963). Asimilar figure was calculated by Tappan
et al (1982) although larger quantities <3.5 to 4.5 litres) would be
required if these ratios were consumed in periods in excess of one to
two weeks (Tappan et al 1982a). The current range of Combat Rations
Arctic therefore require an average of 2.59 litres of water to permit
the excreti on of the sal t.
In situations where water supplies are limited it may be advantageous
to restrict the amount of salt available either by controlling the salt
content of individual food items or by removing the discretionary salt
from the packs. It is partly for this reason that the proposed US
Arctic Ration contains less than 5000mg sodium (Loveridge 1985).
Furthermore current thought in sports medicine is that sodium
replenishment may not be necessary even though sweat rates may be high.
6.4.6 Food and Water During Exerci se
The need for food and water during exercise is complex. Sweat is known
to be hypotonic in that the loss of water is greater than that of
electrolytes. Hypertonic solutions therefore should be considered as
undesirable as they have an osmotic effect forcing water into the
stomach from the extra cellular fluid and delay ing gastric empty ing
until the fluid is isotonic (Bergstrom and Hultman 1972). If however
only water is given this could lead to a dilution of the electrolyte
solutions.
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One suggested drink during prolonged exercise is an isotonic solution
of glucose or glucose and sodium (460 to 690 mg/litre) ingested in
small but frequent intervals. Potassium is not recommended as large
amounts are released during the breakdown of glycogen (Bergstrom and
Hultman 1972). A further suggestion (Vitousek 1979) is for fluids
containing small amounts of sugar (less than 2.5g glucose per 100ml
water) and electrolytes (less than 230mg sodium and 180mg potassium per
litre of solution). The main functions of the sodium and potassium
being to improve the gastric absorption since little evidence is
available to suggest that these are needed during exercise. Glucose
ingested three hours prior to a bout of moderately intense exercise
represents a readily available source of energy with no tendency
towards hypoglycemia (Jandrain et al 1984). Care needs to be exercised
wi th regard to sugar drinks where there is a negative effect of glucose
on water absorption from the digestive tract. Small amounts of glucose
may delay the movement of water out of the stomach with damaging
consequences during prolonged exercise in the heat. Also excessive
amounts of sugar should not be ingested some hours prior to an event as
this may drastically impair work capacity (Astrand 1967).
6.4.7Caffeine
It was originally demonstrated from investigations conducted in 1936
(Leyton 1948) that caffeine could reduce muscular efficiency b.Y as much
as 23 per cent. Recently though, it has been shown (Costi11 et a1 1978)
that 360mg of percolated coffee (approximately 2.5 cups) consumed 60
minutes before strenuous exercise would extend the period of endurance
by almost 20 per cent. These effects are thought to be due to the
~nfluence of caffeine on plasma free fatty acid levels which are
released for energy having the effect of increasing the proportion of
energy expenditure derived from fat thereby sparing muscle glycogen.
Similar effects can be produced by tannin although in both cases not
all individuals respond posi tively and the performance of some
individuals may be adversely affected (Sherman and Costill 1984).
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6.5 EATING PATTERNS
6.5.1 Meal Frequency
The frequency and duration between meals has been shown to increase and
sustain certain levels of work performance (Mayer and Buller 1960).
When periods between meals are long this may give rise to nervous
conditions such as restlessness, irritability and diminished
concentration (Hutchinson 1952). Small meals consumed at frequent
intervals have also been shown to be more beneficial in a cold climate
by increasing the body temperature (Mitchell et al 1946) and a
supplement fed 10 minutes before sleeping in an Arctic sleeping bag at
-34.50C increases the body temperature and reduces the number of times
of wakening (Kreider and Buskirk 1957). Hence for heavy and light work
in cold environments and at high altitudes there is evidence to suggest
that small meals spaced at frequent intervals are preferable to larger
meals spaced at longer intervals.
6.5.2 Meal Size
Although meal frequency may be increased, there is little or no
evidence to suggest that total food consumption increases
proportionately. In fact quite the reverse may be true and meal sizes
on each occasion will be reduced partly due to the slow gastric
emptying of the stanach and partly because small meals remain in the
stomach for relatively longer periods than larger meals.
When large meals are consumed there very often develops a condition of
drowsiness, lack of co-ordination and a disinclination for mental and
physical work. Whilst smaller meals may not totally eliminate this, the
adverse effects can be severely reduced (Hutchinson 1952).
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6.5.3 Meal Times
The time at which meals are eaten appears to have little effect on
performance. Even breakfast, the consumption of which is generally
regarded as being positively related to performance, does not appear to
offer any improvement (Dickie and Bender 1982). The factor which does
appear to be important is departing from the normal or usual routine.
When occasional meals are missed this appears to have a greater adverse
effect than regularly missing meals inducing symptans of hypoglycemia
(Fisher and Atkinson 1980).
6.5.4 Climate
In addition to the nutritional requirements caused Qy climatic stress,
other associated factors must also be taken into consideration. A
popular misconception is that in a cold environment a high proportion
of the energy is not only preferred but should be found from fat. This
belief eminates partly from the evolution of Polar Rations (Bertram
1954), partly from the high fat consumption of Eskimos and partly due
to the fact that fat and carbohydrate are more effective in maintaining
the body thermal balance (Burton and Edholm 1969).
The evidence in support of a high fat preference is contradictory with
no change being found in one study (Swain et al 1949) and in another,
an increased fat consumption during the winter months (Rodahl 1954).
However high fat and high carbohydrate diets are generally regarded as
being more effective than high protein diets in combating the effects
of intense cold and for this reason are often recommended but again the
~vidence to support this hypothesis is not convincing either from
experimental animals or human subjects (Baigent 1973).
Loss of appetite and a distaste for food are prevalent in hot climates
particularly during the acclimatisation period. Dishes rich in fat are
generally considered unacceptable although this may not necessarily be
so when foods can be easily swallowed (Platt and Fox 1954).
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6.5.5 Food Acceptability Over Time
Little empirical research has been conducted to establish food
preference over time and therefore the optimum number of menus or food
varieties in packs. A relationship between acceptance, serving
frequency and preference over time has been demonstrated by Balint£y et
al (1914 & 1915) who developed mathematical models to describe the
phenomena. Other models have also been developed to describe the
relationship between acceptance and different weights of foods
(Moskowitz 1973), to evaluate cyclic menus (Rogozenski and Moskowitz
1914) and optimal serving frequencies (Balintfy 1981) but other
extrinsic factors mitigate when applied to combat rations.
Research designed to assess the effects of prolonged feedi ng of the
American Meal Ready to Eat found that over a 34 day period there was a
complete absence of a decline in food acceptability (Hirsch et al
1985). It may be tentatively concluded that a smaller number of highly
acceptable items would be preferable to a larger but less well liked
number.
6.6 FOREIGN ARMY CONCEPl'S
All of the Foreign ArmedForces monitored use CombatRations Individual
as part of their field feeding philosophies wi th the composi tion of
these rations varying according to perceived requirements and available
resources. These range from simple packs of commercially produced items
capable of consumption with limited preparation and providing what
purports to be a nutritionally adequate diet, to comprehensive packs
gesigned and manufactured to stated nutritional and acceptability
criteria and providing meals in a wide variety and type. Combat rations
for group feeding are not widely employed being used only by a limited
number of armies.
The most comprehensive range of packs available and under development
are those of the United States. They include:
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Meal Ready-to-Eat - The Meal Ready-to-Eat is provided in 12 menu
varieties based on the flexible retort pouch. Each menu includes a main
dish, biscuits, a spread, fruit cake or biscuits and an accessory pack
containing beverages, sweets and sal t. Current developments include
increasing the size of the main meal component and incorporating
breakfast elements and a cold beverage.
Food Packet Assaul t - The Food Packet Assaul t comprises dehydrated
compressed meals in six menu variety bars suitable for consumption with
or without rehydration. It is for use in si tuations for up to 10 day s
where resupply cannot be guaranteed and provides approximately
1530kcal. Development of this is currently taking place.
Arctic Ration - The Arctic Ration consists of dehydrated, compressed
low moisture foods providing approximately 4500kcal. It is to be
produced in six menu varieties and is due in service in 1987.
Tray Pack - The tray pack is designed for centralised feeding requiring
the minimum amount of skilled preparation. It consists of fully
prepared main meals, vegetables and desserts packed in hermetically
sealed tray containers which are reheated and served as required.
Procurement is due to begin in 1986.
Ration Lightweight-30 days - Currently under development, this ration
is designed for special operations where the requirement is for light
weight, compact foods which can sustain special forces for up to 30
days. Development was initiated in 1984 and is due to be completed in
1987.
Thermostabalised Meal Tray - Currently under development, this ration
is being designed for vehicle crews to provide hot meals which can use
vehicle heating devices. It is still in the early stages of
deveropnent..
Nutri tional Sustainment Modules (NSM) - Designed in a modular concept
to provide 1800, 3600 and 4400kcal, NSMs are at the maximum possi ble
calorific density commensurate with acceptable nutrition. They are for
use by dismounted soldiers for up to three days.
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In addition to specific combat ration developments, other areas
pertinent in the design of field feeding structures are also being
addressed. These areas include new concepts to increase calorific
densi ty and high satiety foods.
6.6.1 Nuclear, Biological and Chemical (reC) Environment
Work to develop a valve mechanism for tube feeding in an NBC
environment has been successfully undertaken Qy the Federal Republic of
Germany. This system has been adopted by the United States (NATO 1985)
with Israel also possessing its own system although it is not clear
whether this results from original research (Foss and Gander 1985).
The nutritional requirements for United States military personnel in
protective clothing have been identified (Committee on Nutritional
Requirements in Protective Clothing 1982) but most interest is
50currently being focu~~d on fluid feeding for use with the valve-
respirator. Two solutions have been developed (Table 62) and the
Federal Republic of Germany is due to trial theirs in late 1985 or
early 1986; early United States trials having already taken place.
However the actual composition of these solutions has yet to finalised
due to a number or inter-dependent factors.
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Table 62 Electrolyte Solutions Proposed by the United States
and The Federal Republic of Germany for
Feeding in an NBC Environment
United Federal Republic
Nutrient States of Germany
Sodiun Chloride 2.0g 3.0g
Potassium Chloride --- O.3g
Sucrose 66.0g 10.0g
Multodextrine --- 120.Og
Sodium Benzoate --- 1.0g
Citric Acid --- 5.0g
Ascorbic Acid --- O.5g
Flavouring + ---
Lenon Essence --- O.5g
Water 1000ml 1000ml
Source: NATO 1985
Notes: United States - Water only in the first six hours then nutrient
solution for 24 to 72 hours.
Federal Republic of Germany - For use up to six hours.
The water requirements of personnel wearing protective clothing have
been reviewed (Committee on Nutritional Requirements in Protective
Clothing 1982; Gooderson and Hopkins 1985) but due to factors such as
work rates and environmental temperatures, the electrolyte contents of
these solutions remains a matter of conjecture (NATO 1985). Attempts to
reduce the sweat rates by the use of atropine have been successful
although this was not acceptable as the core body temperature quickly
reached dangerous levels. Similar attempts to cool the protective
clothing Qy the use of water failed to produce the desired results.
The electrolyte contents of any feeding solution must depend on work
rates, environmental temperatures and the planned times soldiers are
expected to remain under these conditions. These need to be identified
before proposals on feeding solutions can be made.
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6.7 SUMMARYANDCONCLUSIONS
The objective in combat feeding is to maximise the contri1:xJtion which
food makes to performance but this can only be achieved when food is
actually consumed. Anumber of criteria need to be considered in the
design of combat rations and a number of lessons were learnt from user
trials conducted during the Second World War. Perhaps of paramount
importance is that palatability and acceptabili ty need to be high if
consumption is to be more assure~
The origins of the current combat feeding system ean be traced back to
the Second World War and few changes have been made since its
introduction. A considerable amount of work has been undertaken into
low calorie feeding, both in the United Kingdomand the United States,
and there is now broad agreement on the minimum requirements for
limited periods. Little work however has been undertaken in the Armed
Forces of NATOcountries on the optimal ratios of Protein, Fat and
Carbohydrate. The evidence, which is available mainly from sports
medicine, indicates that considerable potential exists in areas such as
carbohydrate loading. Attempts to adopt this concept in the Armed
Forces have been generally unsuccesful in part because of the
difficul ty in encouraging soldiers to consune the correct diet. Other
evidence is inconclusive although it does provide a broad indication
for future research activity.
Little evidence is available to suggest that increased intakes of
vi tamins lead to an improvement in performance. What is clear though is
that nutrient deprivation over extended periods has an adverse affect
on heal th and performance. Deprivation occurs ei ther because a
soldier's nutritional status is low prior to the start of operational
feeding, insufficient nutrients are provided in combat rations or
soldiers fail to consume all or part of these rations. Action to ensure
that deprivation does not occur is therefore required in these three
areas.
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Adequate quanti ties of minerals are necessary although where water
supplies are limited, it may be advantageous to restrict the amounts of
salt available. Eating patterns through meal frequency, meal size,
climate and time affect food consumption. Little up to date research
has been conducted to assess how these strategies could be used to
ensure the maximim consunptdon and utilization of canbat rations and
therefore the optimal intake of nutrients. This represents a further
area where research effort could be directed. Similarly, feeding in a
Nuclear, Biological and Chemical warfare envirorment is a comparatively
new area where little research has been undertaken and is now only
begining to be addressed Qy the United States and the Federal Republic
of Germany. Planning assumptdons need to be made on how long, what type
of work and under what climatic conditions soldiers will be expected to
work in protective clothing. Once these have been established,
standards for water and electrolyte solutions can then be developed.
All Foreign Armed Forces surveyed use combat rations, of various types,
as part of their field feeding philosophies with the United States
most active in new development. Little effort is made to moni tor and
evaluate this activity and the lessons learnt are not therefore
incorporated into the existing range of British rations. In addition to
a programme to monitor the activities of Foreign Armed Forces, there
exists within NATO considerable potential to standardise canbat rations
through collaborative research. If costs are to be contained and
maximum benefit obtained from ever decreasing resources, this is
considered to be an area where results could be most readily seen.
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CiAPI'ER 7 COteAT RATIONS - EMPIRICAL ~EAR(lI RESUL'IS
7.1 GENERAL
Many of the weaknesses associated with the current range of combat
rations could justifiably be attributed to the lack of structured
feedback from soldiers. No formal or established system exists to
report complaints and comments and it is only during the ini tial stages
of development of a new ration pack that any effort is made to gather
opinion. Even here though, the total number of days of consumption, the
number of personnel involved and the conditions under which consumption
takes place are all limi ting factors (Ramsay 1972).
This Chapter reports the results of work undertaken to develop and test
a feedback mechanism capable of monitoring the acceptability, usage
and nutri tional intake derived from combat rations consumed both on
exercise and and under operational condi tions.
7.2 ARMY FOOD SURVEY 1984
The Army Food Survey 1984 included a Section concerning the importance
of certain factors when eating Combat Rations Individual. Using a five
point scale - Essential through High, Medium, Low Importance to Not
Important - respondents were asked to rate certain attributes
associated wi th the design of pack and food. These factors were then
given values 100, 75, 50, 25 and 0 with 100 being assigned to Essential
and 0 being assigned to Not Important. A summary of the results of this
survey is presented in Table 63.
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Table 63 The Rating in Importance or Certain Factors Connected
with the Design of Canbat Rations Individual
Factor Importance Index
Pack
Easy to carry in pouches 87
Light weight 81
Food
Easy to heat or cook 89
Sufficient quantity to eat 88
Minimum of preparation 88
A healthy balanced diet 86
Easy to eat 79
Food to taste good 75
To like the food 67
Wide variety of food 59
Familiar not strange food 56
To look appetizing 50
Although small but not significant differences were found between the
variables Married/Single, Education and Age, the order in importance
with minor exceptions, were similar. Significant differences «5~) were
found with the variables Region of Origin and Regt/Corps although again
the order in importance, with minor exceptions was simlliar. Factors
associated with the pack, Ease of Carrying and Light Weight, as
~xpected, were highest for Infantry and lowest for the Armoured Corps.
In all but three Regional subgroups, the taste of the food was rated
sixth in importance the highest of the factors associated with the
food.
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However, taste of the food still falls within the high importance range
wi th the remaining factors being of medium importance. It could be
concluded from this part of the survey that factors other than food
itself are more important when considering the design of Combat Rations
Individual. It should not be taken to imply food is unimportant. In the
design trade-offs, a very popular food in unsuitable packaging is
likely to be less acceptable than a fairly popular food, in a light
weight container which can be easily carried in webbing and pouches,
requires the minimum amount of preparation and which provides a
perceived healthy diet in adequate quantity.
7.3 COr-BAT RATIONS INDIVIDUAL
7.3.1 Food Preference and Food Acceptance
•
A summary of the preference ratings of food items found in the Combat
Ration Arctic is given in Table 64 and of the Combat Ration GS in Table
65.
In order to bring the results into perspective, unstructured interviews
and discussions were held immediately after the questionnaires had been
administered. In addition, ample opportunity was provided for soldiers
to give general comment and express their views on various aspects of
the packs. These comments were broadly similar for both the Falkland
Islands and the exercise and are summarised below:
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Table 64 A S...mary oC the PreCerence Ratings oC Food Items
Found in Canbat Rations Arctic
Order Total Grand Totals Falkland Is. Winter Ex.
of Valid Hedonic Hedonic Hedonic
Pref Cases Food Itan Value SD Value SD Value SD
n
1 223 Chocolate Biscs 6.650 0.87 6.650 0.87 --- ---
2 584 Milk Chocolate 6.420 1.07 6.744 0.69 6.190 1.23
3 580 Drink Chocolate 6.238 1.55 6.609 1.07 5.984 1.77
4 582 Rolled Oats 6.237 1.53 6.542 1.21 6.029 1.68
5 583 Rolo 6.185 1.28 6.555 0.88 5.930 1.45
6 590 Instant Coffee 6.112 1.56 6.496 1.23 5.841 1.71
7 347 Sugar 5.679 1.58 --- --- 5.697 1.58
8 586 Nuts and Raisins 5.509 1.99 5.843 1.76 5.273 2.10
9 587 Fruit Biscuits 5.428 1.73 5.996 1.40 5.032 1.83
10 522 Mutton Granules 5.398 1.73 5.638 1.69 5.227 1.73
11 534 Beef Granules 5.324 1.74 5.575 1.77 5.149 1.69
12 586 Cur.Beef Granules 5.302 1.95 5.431 1.98 5.210 1.93
13 583 Beef Stock Drink 5.204 2.03 5.683 1.74 4.869 2.15
14 589 Milk Powder 5.124 1.85 5.667 1.67 4.743 1.88
15 572 Beef Spread 5.072 1.95 5.826 1.56 4.518 2.03
16 548 Chicken Suprane 5.071 2.07 5.741 1.73 4.579 2.16
17 347 Salt 4.951 1.70 --- --- 4.951 1.70
18 564 Pre-cooked Rice 4.943 2.00 4.928 2.21 4.954 1.84
19 580 Apple Flakes 4.900 2.43 5.223 2.26 4.669 2.21
20 536 Ham Spread 4.894 2.00 5.697 1.60 4.284 2.07
21 565 Chicken Spread 4.888 1.98 5.717 1.56 4.277 2.03
22 573 Potato Powder 4.867 2.00 5.429 1.88 4.462 1.99
-23 550 Chicken/Bacon Spr 4.810 2.00 5.545 1.68 4.265 2.06
24 583 Dried Peas 4.767 2.00 5.008 2.07 4.601 1.95
25 553 Apple/Apricot F1 4.622 2.37 4.958 2.40 4.368 2.32
26 305 Chicken Soup 4.604 2.31 4.604 2.31 --- ---
27 589 Instant Tea 4.520 2.34 5.758 1.85 3.643 2.25
28 551 Oxtail Soup 4.350 2.17 4.639 2.35 4.131 2.00
29 588 Dextrose Tablets 4.248 2.21 4.717 2.16 3.916 2.20
30 564 Vegetable Soup 4.158 2.15 4.492 2.34 3.914 1.97
31 582 Plain Biscuits 3.397 2.02 4.080 2.04 2.928 1.87
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Table 65 A Stlnmary of the Preference Ratings of Food Items
Found in Canbat Rations GS
Order Total Grand Totals Falkland Is. Winter Ex
of Valid Hedonic Hedonic Hedonic
Pref Cases Food Item Value SD Value SD Value SD
n
1 414 Confectionery Bar 6.493 1.11 6.858 0.74 5.515 1.89
2 414 Instant Coffee 6.486 1.27 6.551 1.17 6.159 1.65
3 415 Milk Chocolate 6.484 1.13 6.697 0.73 5.391 1.92
4 406 Fruit Salad 6.458 1.30 6.562 1.20 5.841 1.68
5 403 Baked Beans 6.390 1.13 6.512 0.93 5.649 1.19
6 414 Rolo 6.355 1.22 6.585 0.84 5.203 1.98
1 402 Steak & Onion Cas. 6.157 1.28 6.220 1.20 5.768 1.67
8 414 Fruit Biscuits 6.012 1.59 6.286 1.29 4.618 2.14
9 407 Minced Steak 5.968 1.44 6.085 1.31 5.344 1.91
10 333 Chewing GlID 5.952 1.58 5.952 1.58 --- --
11 401 Steak & Kidney Pud 5.806 1.71 5.936 1.64 5.426 2.00
12 414 Tea 5.154 1.82 5.959 1.63 4.725 2.32
13 410 Beef Spread 5.115 1.58 5.815 1.47 4.862 1.86
14 412 Nuts & Raisins 5.665 1.95 5.849 1.82 4.735 2.32
15 397 Spaghetti in Sce 5.625 1.85 5.789 1.74 4.600 2.18
16 413 Oatmeal Blocks 5.581 1.89 5.826 1.71 4.362 2.24
11 409 Chicken Spread 5.512 1.66 5.765 1.52 4.531 1.98,18 413 Hixed Fruit Pud. 5.504 2.00 5.641 1.91 4.169 2.32
19 406 Han Spread 5.495 1.78 5.716 1.61 4.397 2.14
20 415 Bacon Grill 5.489 1.90 5.564 1.86 5.116 2.08
21 398 Chicken & Ham Spr. 5.457 1.75 5.649 1.61 4.469 2.09
22 411 Beef Stock Drink 5.436 1.99 5.459 1.97 5.319 2.08
23 412 Boiled Sweets 5.434 1.93 5.800 1.61 3.552 2.31
24 415 Milk Powder 5.357 1.88 5.523 1.76 4.522 2.26
25 416 Spangles 5.214 2.02 5.571 1.18 3.420 2.22-
26 403 Chicken Curry 5.201 2.18 5.208 2.19 5.167 2.15
27 413 Baconburger 5.189 1.92 5.278 1.89 4.735 2.05
28 69 Salt 5.101 2.05 --- -- 5.101 2.05
29 409 Apple Flakes 4.792 2.36 5.026 2.28 3.554 2.42
30 401 Pre-cooked Rice 4.646 2.23 4.636 2.34 4.697 2.18
31 400 Apple & Apricot Fl. 4.608 2.47 4.926 2.37 2.871 2.32
32 407 Mixed Vegetables 4.604 2.10 4.652 2.12 4.339 1.98
33 415 Dextrose Tablets 4.600 2.22 4.780 2.16 3.696 2.33
34 405 Oxtail Soup 4.368 2.40 4.551 2.38 3.391 2.24
35 400 Chicken Soup 4.340 2.36 4.581 2.34 3.000 2.03
36 404 Vegetable Soup 4.240 2.35 4.415 2.35 3.015 1.95
37 411 Plain Biscuits 3.718 2.03 3.819 2.01 3.206 2.03
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Canbat Ration GS
Breakfast Meal
The breakfast meal components in aggregate fall well down the
preference table and include the most disliked food item, Plain
Biscuits. The major comments on the biscuits centre on its lack of
taste and "dryness". This latter aspect might on first appearance seem
unusual as the water content of this bt scui t, although less than the
sweet biscuit by O.4g per 100g, is still more than the plain chocolate
biscuit (Mann and Crowdy 1966). On investigation the cause of this
dryness was the lack of margarine or jam which could be spread on them.
Furthermore, in many cases the biscuit was "saved for later" and eaten
on its own hence in conjunction with the bland taste, giving the
perception of dryness.
The existence of two bacon items in the four menu varieties means that
bacon was consumed each day thereby adding to the monoto~ and causing
adverse comment.
Snack Meal
The snack meal contains, not unnaturally, the most popular food items
in the form of chocolate confectionery. These remain popular not only
because of thei r taste but also the ease wi th which they can be eaten
or saved and consumed at any time with no preparation required. The
only adverse comment offered was the "fat bloom" which seems to have
been present on most of the bars. In the case of the Falkland Islands,
comment was made on the wrapping when the chocolate was saved for
later. Warmth from the body appears to have di storted the shape and
made unwrapping difficult. This was particularly prevalent with Rolo
which normally ended up loose in the pocket. The sugar confectionery,
despi te the ease with which they can be consumed, are less well liked.
Included with confectionery items are Dextrose Tablets which proved to
be the least popular of this category of foods. The main cause was the
"after taste" and despite some soldiers' awareness of energy
requirements, this did not seem to alter opinion.
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The four spreads centre in the middle of the preference ratings and no
specific comment was made of them during the Falkland Islands conflict.
However on the Winter exercise they came in for much adverse criticism
mainly because they were frazen and unsuited to being defrosted.
Main Meal
All soups were comparatively unpopular with soldiers. The reasons for
this fall into three categories: 1n the case of the Falkland Islands a
lack of water, the inconvenience of preparation but probably as equally
as important, a dislike of the taste.
The meat dishes, with the exception of Curry, occupy the middle order
of preference. The four vegetable items split into two categories. In
the first category are Baked Beans which remain popular followed by
Spaghetti in Tomato Sauce. In the second category, Mixed Vegetables and
Pre- cooked Rice which are not nearly as popular. The main cause of the
unpopularity of the mixed vegetables centre around aesthetics, texture
and flavour whilst rice, although purporting to be pre-cooked, was
considered to be inconvenient to prepare.
Fruit Salad was the most popular dessert item due to its taste and the
minimum preparation requirement. Apple Flakes were unpopular because of
the need to soak thereby occupying a mess tin and because of the
dislike of the taste.
Drinks and Sundries
Instant coffee proved more popular than tea al though this could have
been affected by the contents of each ration; two tea bags and one
sachet of coffee. Milk powder, whilst in the ranking order appearing to
be reasonable popular, was less well complemented in the general
comments and unstructured interviews. This milk is intended for use
either by mixing with water prior to the addition to a beverage or by
adding to a warm, but not hot, drink. Faced with this almost impossible
situation, a soldier naturally shakes the powder directly onto a hot
drink thereby producing "lumps and sludge".
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Combat Ration Arctic
Breakfast Meal
The breakfast meal in the Combat Ration Arctic only contains two items
but each component is extremely popular and both are placed towards the
top of the scale. One technique practised by a number of soldiers,
particularly on the exercise, was to mix the Apple or Apple and Apricot
Flakes in with the Rolled Oats. This gave an additional flavour and
requiring less cooking utensils, eased food preparation later. However
individually, both of these dried fruit dishes are comparatively
unpopular.
Snack Meal
Confectionery items are popular although remaining unpopular are the
Dextrose Tablets. In some cases these tablets were used to make a hot
drink although a general comment as in the Combat Ration GS was of the
aftertaste. Fruit Biscuits are comparatively popular although the plain
biscuits are the most disliked food item again for similar reasons to
the Combat Ration Gs.
Main Meal
The soups are grouped at the bottom end of the preference scale and are
disliked partly because of the time and inconvenience necessary for
their preparation but also because of the taste. When they are
consumed, they are often mixed with the main meal components in order
.to improve the flavour. This lack of flavour was the subject of much
discussion and in part accounts for additional spices and other
flavourings being taken on the exercise. This aspect is considered
f'urther in Section 7.3.4.
Dried Peas are not popular in part because they feature in every pack
but mainly due to the length of time required to soak and cook them.
Dried frui t puddings are not well liked again because of the need to
soak, lack of drinkable water on the Falkland Islands and the dislike
of the taste.
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Drinks and Sundries
Instant Coffee agai n proved to be more popular than Instant Tea. The
need for hot drinks for morale and health reasons particularly in an
Arctic environment was stressed at all levels. The inclusion of
suffiCient "brew kit" is therefore paramount and accounts for its high
preference rating. The exception was Instant Tea which was unpopular
mainly for reasons of taste whereas the Tea Bags in the Combat Ration
GSwere highly placed. Instant soups were requested as an addi tional
drink for use in the Arctic, the current range being unsuitable. Beef
Stock Drink was often mixed with the main meal, particularly Chicken
Supr~me, in order to alter or improve the taste. This proved to be
reasonably effective rut precluded its use in what otherwise would have
been a hot drink.
Variability of Response - CombatRation Arctic
A summaryof the results from the Chi-square tests is given in Table 66
(Appendix J). These results indicate that for the majority of
responses, significant differences ( <51) were found for the
preference-acceptance of individual food items between the variables
Rank, Marital Status, Age/Years of Service and Number of Days of
Consumption. To some extent this grouping should be expected as all are
inter-related; Age implies Rank, implies Marital Status, implies Years
of Service. It however means that the young single soldiers respond
differently to their older married counterparts. The value of
approaching older, senior and experienced personnel to ascertain the
views of the maj ori ty is questionable. The requirement is for views
from a broad representative rut weighted sample.
In general units respond more closely than for the other variables and
for almost 40 per cent of the food items it could be concl uded that
units respond in a similar fashion.
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Chi-square tests conducted to compare the hedonic means obtained for
uni ts which had taken part in the Falkland Islands and the exerci se
indicate that at <5%, the observed significance level for all but two
items, Mutton Granules and Pre-cooked Rice, indi cate they are
independent imply ing that, with the exception of these items, uni ts
respond in a similar manner both during exercises and under operational
conditions.
Variability of Response CombatRation GS
A summaryof the results from the Chi-square test is presented in Table
67 (Appendix K). As with Combat Rations Arctic significant differences
«5%) were found between the variables Rank, Marital Status, Years of
Service and Number of Days of Cons\.lllption. However for almost half of
all the food items, Units respond in a similar manner.
Chi-square tests conducted to compare the hedonic means for units which
had taken part in the Falkland Islands and the exercise indictate that
at <5S the observed significance level for all but seven items were
independent
Bacon Grill
Baconburger
Chicken Curry
Steak & Kidney Pudding
Pre-cooked Ri ce
MixedVegetables
Beef Stock Drink
implying that, wi th the exception of these items, units respond in a
similar fashion both during exercises and under operational conditions.
7.3.2 Reasons for Not ConsumingFood
During the Falkland Islands conflict, the dislike for a number of food
i terns was such that manywere thrown away rather than be consumed. This
is particularly relevant because energy expendi ture was undoubtedly
higher than usual and combat rations represented the only source of
food. Numerous personnel reported being hungry and losing weight rut
still chose to discard various items.
Where items were thrown away these foods have been recalculated and
given a value of zero. The new results are given in Table 68.
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Table 68 Least Popular Food lteIIIs FCUIdin C<abat Rations Individual
Percentage of Personnel
Grading Food Items
o Thrown Away
1 Dislike Very Much
Carmodity 2 Dislike Moderately o ThrownAway
Arctic GS Arctic GS
Vegetable Soup ZT.2 ZT .1 20.9 23.0
Plain Biscuits 25.9 28.9 11.0 16.6
Chicken Soup 25.6 25.7 20.9 22.7
Oxtail Soup 25.3 27.0 21.1 23.8
Apple & Apricot Flakes 24.6 23.1 14.0 13.6
Dextrose Tablets 22.9 19.9 12.2 9.8
Pre-cooked Rice 21.2 22.4 11.9 14.9
Apple Flakes 19.1 20.6 11.2 12.5
Dried Peas 16.1 -- 7.6 --
Curry Beef Granules 13.3 -- 4.3 --
Mixed Vegetables - 21.2 -- 10.7
Chicken Curry -- 17.8 -- 9.2
The most common reason for throwing items away was ''Have eaten 1t
before and didn't like it" where almost 57 per cent for the Arctic and
59 per cent for the GS pack of respondents gave this reason.
The incidence of reporting various reasons for not consuming foods on
the exercise is given in Table 69. In all but two cases, "Other
Reasons" were that food had frozen in the can, a factor more often
quoted in the unstructured interviews.
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Table 69 lbe FrequencyoC Reporting Reaaons tor lot eona.ing Food
Combat Ration Arctic Combat Ration GS
Reason Frequency ~ Frequency ~
Oisliked Taste 168 118.4 31 44.9
Swapped 91 26.2 24 34.8
Threw it Away 81 23.3 20 29.0
Insufficient Time 68 19.6 16 23.2
Too Much Trouble 51 14.7 17 24.6
Too Cold to Stop 10 2.9 4 5.8
Other Reasons 11 3.2 9 13.0
7.3.3 Nutritional Intake
Failure to consume all or part of combat rations has particular
relevance in a number of areas for example morale, logistics and
finance although perhaps of most importance is the negation of the
nutritional balance. Nutritional intake on the winter exercise has been
calculated from the mean amounts of each food item reported as being
consumed. A summary of these results is presented in Table 70 for the
Combat Ration Arctic and Table 71 for the Combat Ration GS along with
recommendations established in Chapter 3. A more detailed breakdown of
consumption is also given at Appendix L. Although these recommendations
may not strictly be valid due to the higher energy expenditure
associated with performance in an Arctic environment, they do provide a
broad indication for comparative purposes.
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Table 10 A S.... nary or the Nutritiona! Intake Der1ved
fran the Canbat Ration Arctic
Amount Amount Variation Recarm-
Nutrient Wt Provided Constmed Wt S endation
Energy kcal 4448 3660 788 17.7 3600
kJ 18620 15322 3298 17.7 15000
Protein g 133.2 108.8 24.4 18.3 108
Fat g 125.9 100.0 17.9 14.2 ---
Carbohydrate g 742.0 600.6 141.4 19.1 ---
Sodiun mg 9368 6770 2598 ZT.7 3885
Calciun mg 2637 2183 454 17.2 500
Iron mg 23.6 19.4 4.2 17.8 10
Vitanin 0 mcg - --- --- -- 5-10
Thianin mg 11.4 7.6 3.9 34.2 1."
Riboflavin mg 6.7 5.46 1.24 18.5 2.2
Nicotinic Acid mg 24.9 19.6 5.3 21.3 24
Vitamin C mg tlO.65 31.2" 9."1 23.1 60
Vitanin A mcg 292.9 256.8 36.1 12.3 1000
Percentage of
Energy from
Fat S 25.5 26.6 -- + 1.1 35
Protein S 12.0 11.9 -- - 0.1 12
Carbohydrate S 62.4 61.5 --- - 0.9 53
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Table 71 A SiWl8I"J of tbe Nutritional Intake Derived
fran the Caabat Ration GS
Amount Amount Variation Rec~
Nutrient Wt Provided Cons\.IIled . Wt I endation
Energy kcal 3968 3159 809 20.4 3600
kJ 16605 13219 3386 20.4 15000
Protein g 111.3 92.5 18.8 16.9 108
Fat g 132.2 111.2 21.0 15.9 ---
Carbohydrate g 621.3 476.1 145.2 23.4 --
Sodillll mg 8174 6046 2128 26.0 3885
Calcillll mg 1329 1072 257 19.3 500
Iron mg 20.9 17.1 3.8 18.2 10
Vitamin D mcg -- --- --- --- 5-10
Thiamin mg 11.5 7.35 4.17 36.2 1.4
Riboflavin mg 4.33 3.47 0.86 19.9 2.2
Nicotinic Acid mg 22.8 18.6 4.2 18.9 24
Vitamin C mg 38.1 28.7 9.4 24.7 60
Vitamin A mcg 229.7 197.1 32.6 14.2 1000
Percentage of
Energy fran
Fat I 30.0 31.7 --- + 1.7 35
Protein I 11.2 11.7 - + 0.5 12
Carbohydrate I 58.7 56.5 --- - 2.2 53
The nutritional intake derived from the Combat Ration Arctic was
between 66 and 88 per cent of the available nutr1ents whilst the intake
derived fran the Combat Ration GS was between 64 and 86 per cent. Total
energy intake was 3660kcal and 3159kcal. In the latter case this is
below the recommendation which in itself is considered to be low. The
recommendations established by the Un!ted States Army working 1n an
Arctic environment is 4500kcal (Army Regulation 40-25 1985).
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Protein consunption in the CombatRation GS is below the recommendation
as are Vitamin D, Nicotinic Acid, Vitamin C and Vitamin D in both
packs. These deficiencies, on what are considered to be conservati vely
low recommendations, should be of some concern particularly if a
soldiers' nutritional status is low prior to the start of an
operational depla,yment or if consumption of combat rations is over an
extended period.
The intake of Vitamin D in barracks, for example, from dietary sources
has already been established as being below the recommended intake
(Section 5.10). This does not pose a problem when adequate sunlight is
available. When working in an Arctic or Nuclear, Biological' and
Chemical environment appropriate clothing is worn and so precludes
synthesis from the sunlight.
Another area of concern must be the amounts of salt provided in combat
rations. Intake is in excess of the dietary goal and out of barracks
this is an important consideration if water supplies are limited. This
point was considered in Section 6.4.5.
A cash supplement to increase available energy was provided rut is not
included within the calculations as this may not have had the desired
effect. The supplement was used at uni t discretion to purchase
additional hot beverages, instant soups and other instant foods such as
"Pot Noodles". In many cases these supplements were used to replace
items contained in the rations which obviously were not consumed. The
use of supplements to enhance rations which are either unsui table or
unpopular is therefore questionable.
However foods may be well liked rut for various reasons not consuned
and similarly consumed although not well liked. In order to establish
the relationship between a soldiers liking for food items and the
amount actually consumed, correlation coefficients were calculated for
the mean hedonic values and the mean amount consumed. Resulting
coefficients are presented in Tables 12 and 13 (Appendix M) where it
can be seen that all demonstrated a posi tive relationship at < li. A
soldier's liking for particular foods is indeed indicative of
consunption.
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The basic nutritive value of the major food items thrown away on the
Falkland Islands (Table 68) is given in Table 74. The total loss of
nutrients is considered to be serious. Where it ean be established that
the non-consumption of these food items is not detrimental to the
nutritional intake of a soldier, then these might be considered
superfluous and their continued retention unnecessary. However, as is
likely, loss of these essential nutrients from the daily diet of an
active soldier is detrimental to his health and performance. Further
research is therefore require~
Table 14 Basic Nutritive Value of the Major FoodIt.-s 1brown ,.",.,.
Nutri tive Value
Wt Energy Protein Fat Carbohydrate
Food Item g kcal kJ g g g
Vegetable Soup 42 142 596 5.2 3.6 23.9
Plain Biscuits 85 363 1519 7.3 11.1 62.2
Chicken Soup 42 148 621 5.3 3.4 25.8
Oxtail Soup 42 141 589 5.4 3.1 24.4
Apple & Apricot Flakes 28 99 416 0.6 0 25.9
Dextrose Tablets 42 158 659 0 0 42.0
Pre-cooked Rice 85 300 1256 6.4 0.9 71.1
Apple Flakes 28 101 424 0.4 0 26.5
Dried Peas 40 139 583 9.8 0.3 26.0
Curry Beef Granules 70 358 1497 16.3 23.3 22.2
MixedVegetables 100 86 360 2.4 0.2 19.8
Chicken Curry 140 101 421 15.3 1.5 6.9
7.3.4 Amountof Food Provided and Privately Purchased Food
Increasing the probablli ty of a soldier consuming various food items
could be achieved ei ther by asking him how much more or less of each
individual food item he would like to see in combat rations or
establishing what additional items he purchases to take with him. This
technique was obviously applicable only to the exercise and results of
the amount of food provided are given in Table 75. Avalue of one was
assigned to "A lot Less" through five "A Lot More'"
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Table 75 Ratings for the Jmount of Food Provided
in the CaBbat Ration Arctic
Food Itan Total Valid Standard
Cases Mean Value Deviation
n
Rolled Oats 60 3.850 1.039
Instant Coffee 59 3.729 1.064
Milk Chocolate 59 3.661 0.863
Drinking Chocolate 58 3.603 1.091-
Nuts and Raisins 59 3.492 1.135
Curried Beef Granules 57 3.491 0.848
Beef Stock Drink 60 3.450 1.241
Sugar 59 3.407 0.985
Rolo 59 3.373 0.927
Mutton Granules 56 3.357 0.841
Beef Granules 58 3.328 0.825
Trial Sauce Mix 56 3.179 0.765
Milk Powder 60 3.117 1.043
Salt 59 2.949 0.918
Fruit Biscuits 60 2.917 0.926
Apple Flakes 59 2.898 1.140
Beef Spread 59 2.847 1.127
Pre-cooked Rice 60 2.833 0.994
Dried Peas 60 2.783 0.958
Apple and Apricot Flakes 57 2.772 1.195
Mashed Potato 58 2.707 1.060
Ham Spread 56 2.696 0.971
Oxtail Soup 57 2.684 0.929
Chicken Suprane 58 2.672 1.145
Chicken Spread 59 2.627 1.097
Dextrose Tablets 58 2.621 1.057
Vegetable Soup 58 2.603 0.954
Chicken and Bacon Spread 58 2.603 1.042
Instant Tea 59 2.492 1.344
Plain Biscuits 60 2.050 1.064
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Privately purchased food, which in this survey must also include food
'acquired' from the kitchen and the number of times mentioned as being
purchased are given in Table 76.
Table 76 Privately Purchased Food
CombatRation Arctic CombatRation GS
Food Frequency J Frequency S
Drinks 119 34.5 35 50.7
Curry Powder& Paste 103 29.7 34 49.3
Chocolate & Sweets 82 23.6 14 20.3
Onions - Fresh & Dried 49 14.1 25 36.2
Spices & Savoury Sauces 44 12.7 16 23.2
Pot Noodles 32 9.2 6 8.7
Bread 18 5.2 6 8.7
Dried Vegetables 14 4.0 -- ---
Biscuits 7 2.0 -- ---
Tinned Meat 5 1.4 9 13.0
Apart from drinks and "brew kit" the most popular item, also quoted
during the unstructured interviews, was addi tional flavourings and
ingredients to improve the taste of the main meal. This meal was
reported as being very bland and in view of the availabili ty of snow
together with good water discipline, additional spices were considered
almost an essential. In this respect, the trial sauce mix appears to
have been initially well received (see Table 75) although the cold
dessert mix makes a very pleasant hot drink! It would appear therefore
that the concept of savoury mixes has a useful potential.
During the Falkland Islands survey, comments were requested on
addi tional items thought desirable for inclusion in combat rations.
These did not vary substantially from one unit to another and although
personal preferences were expressed, the underlying trends were as
follows:
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Drinks "Hore brew kit", drinking chocolate, smaller tea bags and a
dehydrated fruit drink. A "better quality milk" such as a milk
substi tute "coffeemate".
Chocolate More requested.
Fruit/Sweet Biscuits More requested.
HargarinelButter/Jam The addition of these items requested. It would
appear also from comments that tubes of margarine and j am are still
fondly remembered.
Breakfast The addition of sausages, baked beans, or a mixture of both
to improve menu fatigue.
Spirits A miniature of spirits.
Cigarettes
Water Sterilising Tablets These should be included in packs and not
issued separately.
Matches A better quality and more of a waterproof/windproof match.
Toilet Paper More and better quality (Soft).
7.3.5 Adequacy of Menu Variety
Both the Combat Ration Arctic and GS are provided in four menu
varieties. A large number of comments were made from the Falkland
Islands on menu variety and menu monotony. These comments were made on
menu repetition both on individual items within the packs and on
recei ving the same pack on consecuti ve day s, The bland similari ty of
taste between foods and packs was common and the subject of much
criticism. The number of days consumption affects soldiers individual
preferences of food items (Section 7.3.1).
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When consumed over short periods as on exercise, this phenomenon should
not be expected to appear. Soldiers on the winter exercise were asked
to rate, on a five point scale, the adequacy of the menu variety with 1
being assigned to a response of ''Very adequate" through 5 for "Very
inadequate". Results are given in Table 11.
Interpretation of these values should not however be taken at face
value. For example only one breakfast menu variety is provided in all
Combat Rations Arctic although the adequacy of variety appears high.
This, inter alia, indicates that items initially rated high can be
repeated and continue to retain a high degree of preference.
Table 17 The Adequacy of Menu Varieties
Combat Ration Arctic Canbat Ration GS
Mean Standard Mean Standard
Meal Value Deviation Value Deviation
Breakfast 2.103 1.156 3.191 1.262
Drinks 2.154 1.019 2.821 1.278
Spreads 2.662 1.020 2.925 1.191
Soups 2.467 0.953 2.471 0.985
Main Meals 2.326 1.081 2.838 1.081
Vegetables 2.881 1.149 3.000 1.079
Puddings 3.144 1•181 3.119 1.162
Chocolates 2.210 1.143 2.426 1.188
7.3.6 Time Taken to Prepare Meals and Time of Meal Consumption
Determining the time taken to prepare meals and ascertaining when meals
are consumed on exercise is considered important in the overall
assessment of the popularity of combat rations in that it provides
information not only on feeding patterns themselves but also additional
information on what food items should be included in the packs. If meal
consumption patterns, dictated by local tactical considerations,
necessitate food being consumed within a limited timeframe and not at
'nonnal' meal times then clearly this should be reflected in the type
of food provided. The time to prepare meals and time of meal
consumption are given in Tables 78 and 79.
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Table 78 Time Taken to Prepare Heals
Pack/Meal Less than More than
15 Min 15-30 Min 30-45 Hin 45 Min
No. S No. ~ No. ~ No. S
Arctic
Breakfast 269 77.5 72 20.7 6 1.7 -- --
Snack 322 92.8 24 6.9 1 0.3 -- --
Main 41 11.8 207 59.7 86 24.8 13 3.8
GS .
Breakfast 38 51.1 27 39.1 2 2.9 2 2.9
Snack 61 88.4 7 10.1 1 1.4 -- --
Main 16 23.2 35 50.7 14 20.3 4 5.7
I-- - - -~ - - - - - - ~ - - '-- - -
Mean Times
Canbat Ration Arctic Combat Ration GS
Breakfast
Snack
Main Meal
11.131 Min
8.622 Min
25.591 Min
15.753 Min
9.044 Min
23.603 Min
The dehydrated nature of the Combat Ration Arctic presented few
problems although a number of comments were made on the length of time
required to rehydrate meals and the fact that each component required a
different time. Dried peas, for example, require 15 minutes
soaking/cooking whereas the meat component requires only 5. A common
practice on exercise is to open packets prior to the start, mix the
contents together in one packet and then reseal it. Where meals had
been mixed together prior to going out into the field, this posed
particular difficulties.
On the Falkland Islands, difficulty was found by many soldiers in
producing a main meal of Soup, Meat, Vegetables, Dessert and Beverage
using the Combat Ration Gs. Only two mess tins are provided and the net
result in many cases appears to have been an "all in hash" and may also
account why a number of food items were thrown away. This negates the
rationale of providing foods in separate tins and therefore requires
further investigation.
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Table 79 Time When Meals are Eaten
Time Combat Arctic Ration Canbat Ration GS
No. ~ No. ~
At Nonnal
Meal Times 22 6.3 2 2.9
Throughout
the Day 144 41.5 40 58.0
Canbination of
the Above 181 52.2 Z( 39.1
Neither combat ration is consumed mainly at 'normal' meal times and, in
all but a minori ty of cases, is consumed throughout the day. This was
borne out Qy the unstructured interviews where comment was made on the
need for items suitable to be consumed whilst on the move, capable of
consumption with no preparation required and suitable for use when a
rapid move out is likely.
7.3.7 Satisfaction with Various Aspects of the Packs
Food is seldom considered in isolation and whilst a particular food may
be well liked, if it is incorrectly packaged, difficult to prepare or
di sliked for any other reason its populari ty and overall preference
rating will fall correspondingly. These factors have already been
considered in the Army Food Survey 1984 (Section 7.2) and were measured
after the Falkland Islands and the winter exercise.
Cookers and Refills
During the Falkland Islands conflict hexamine cookers and refills were
not always supplied with the rations thereby making ma~ items of food
unpalatable or valueless - tea and coffee for example. An alternative
suggestion offered was the inclusion of a simple cooker in each pac~
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Packaging
The use of tin cans was extremely unpopular with many soldiers but
particularly 2 PARA who in many instances reported throwing items away
or eating them at the point of issue rather than carry them on a long
march. This action was taken mainly through a fear of inflicting a
personal injury on hitting the ground when contact with the enemy had
been made.
The satisfaction ratings of various aspects from the current range of
combat rations consumed on exercise was ascertained using a five point
scale with one being assigned to "Very dissatisfied" and five to ''Very
satisfied". A summary of the results is given in Table 80.
Table 80 Satisfaction with Various Aspects of the
Current Range of Ration Packs
Combat Ration Arctic Canbat Ration GS
Mean Standard Mean Standard
Factor Value Deviation Value Deviation
Amount of Food Provided 3.870 0.951 2.928 1.298
Ease of Carrying 3.813 0.810 2.377 1.189
Weight of the Pack 3.790 0.763 2.580 1•117
Ease of Heating 3.657 0.857 3.565 0.931
Overall Volume 3.622 0.815 2.725 ,.097
Ease of Rehydration 3.452 1.020 3.362 0.891
Taste of the Food 3.441 1.031 3.507 1.052
Overall Packaging 3.346 1.001 2.768 1.165
In all but the taste of food, the Combat Ration Arctic was rated higher
and in some cases considerably higher than the Combat Ration GS. Many
of these aspects were brought out in the unstructured interviews
particularly those connected with packaging. The cans in the GS Ration
continue to be unpopular because of weight, disposal of rubbish and the
contents which were invariably frozen. The dangers of consuming frozen
food are well known to many sol diers but faced wi th a frozen can and
insufficient time for it to be thawed out, the soldier is presented
wi th a dilemma.
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1.3.8 Water Consumption
Sufficient Water to Prepare Food and satisfY Thirst
The frequency ratings for the ability to obtain water on exercise in an
Arctic environment for food preparation and for drinking are given in
Tables 81 and 82 respectively. The inclusion of these questions did
however provide an enigma to respondents who considered a lack of water
with so much snow available to be almost an impossibility.
For both combat rations there appears to be little difficulty in
obtaining water for cooking purposes. SurpriSingly though, the mean
value for the dehydrated pack is lower indicating that despi te the
increased water requirement of this ration, less problems were
encountered melting snow. The ability to obtain water for drinking
purposes was more difficult. Many of the reasons for this could however
be due to the tactical situation and lack of opportuni ty to stop and
melt snow.
The validity of relying on the human thirst mechanism as a good
indicator of water requirements is doubtful. Thirst is regarded by some
(Gooderson and Hopkinson 1985) as a poor indicator although others
(Fitzsimmons 1979) considers thirst as a secondary drinking mechanism
which when stimulated, albeit rarely, induces water consumption.
Results in this respect should therefore be viewed with some caution.
Table 81 Frequency Ratings for the Ab!lity to Obtain
Sufficient Water to Prepare Food
Factor Combat Ration Arctic Combat Ration GS
Frequency % Frequency %
Always Able 250 12.0 39 56.5
Almost Always Able 35 10.1 9 13.0
Often Able 21 6.1 3 4.3
Fairly Often Able 22 6.3 1 10.1
Sometimes Able 10 2.9 9 13.0
Almost Never Able 6 1.7 2 2.9
Never Able 1 0.3 -- ---
Mean 1.635 Mean 2.188
SO 1.234 SD 1.629
267
Table 82 Frequency Ratings for the Ability to Obtain
Sufficient Water to SatisfY Thirst
Canbat Ration Arctic Canbat Ration GS
Factor Frequency S Frequency S
Always Able 139 40.1 25 36.2
A~ost Always Able 61 17.6 7 10.1
Often Able 31 8.9 4 5.8
Fairly Often Able 32 9.2 13 18.8
Sanetimes Able 47 13.5 12 17.4
Almost Never Able 24 6.9 6 8.7
Never Able 11 3.2 2 2.9
Mean 2.719 Mean 3.087
SD 1.869 SD 1.931
Difficulty in Obtaining Water
Frequency ratings given for the difficulty in obtaining water are shown
at Table 83 and it would appear that few problems were encountered.
Table 83 Frequency Ratings for the Difficulty in Obtaining Water
Canbat Ration Arctic Canbat Ration GS
Factor Frequency S Frequency S
Very Easy 170 49.0 25 36.2
Moderately Easy 42 12.1 8 11.6
Fairly Easy 55 15.9 16 23.2
Neither Easy nor Difficult 35 10.1 10 14.5
Fairly Difficult 26 7.5 5 7.2
Moderately Difficult 10 2.9 3 4.3
Very Difficult 6 1.7 2 2.9
Mean 2.299 Mean 2.696
SD 1.600 SD 1.674
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Number of Water Bottles and Times Snow Melted perDay
As would be expected, the number of water bottles and number of times
snow was melted is slightly greater for the Combat Ration Arctic.
Details are given in Table 84. This increased requirement may in part
account for lower mean values in obtaining water for cooking and
drinking purposes.
Table 84 Ntaber of Water Bottles and TillesSnow Melted per DB!J
Combat Ration Arctic Canbat Ration GS
Mean Standard Mean Standard
Value Deviation Value Deviation
Number of Bottles 3.362 1.749 3.203 1.779
Number of Times
Snow Melted 3.878 1.265 3.710 1.384
In sum, water discipline for the preparation of food appears to be good
wi th few problems arising from the dehydrated nature of the Combat
Ration Arctic. Due to the complicated nature of the human thirst
mechanism obtaining water to satisfY thirst is only a crude measure of
voluntary dehydration but is was noted that only one case of heat
exhaustion was encountered and that during a 20km ski race. Further
research is therefore required.
7.3.9 Overall Rating of the Combat Rations Individual
The overall ratings of Combat Rations Individual consumed on exercise
were measured using a seven point scale from ''Verybad" where a value
of one was given through seven for "Very good". Results are presented
in Table 85.
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Table 85 Overall Rating of the Combat Rations
Combat Ration Arctic Canbat Ration GS
Mean Standard Mean Standard
Meal Value Deviation Value Deviation
Breakfast 5.205 1.566 2.758 1.499
Snack 5.194 1.358 4.167 1.565
Main Meal 5.448 1.271 4.712 1.412
Overall 5.465 1.127 4.030 1.517
Overall satisfaction with the Combat Ration Arctic is higher than the
Combat Ration GS. This is particularly noticeable for the breakfast
meal. Dissatisfaction with the GS Ration used in an Arctic environment
was further made apparent during the unstructured interviews and
general discussions.
If one factor was expressed more often than any other during these
interviews it was the unsui table nature of the Combat Ration GS in a
cold environment.
7.4 COMBAT RATIONS GP (PROTOTYPE)
7.4.1 Food Preference and Food Acceptance
A summary of the preference ratings of food items is given in Table 86.
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Table 86 Slmunary of Preference Ratings of Food ltelDs Found in the
Canbat Ration GP (Prototype)
Order Total
of Valid Hedonic
Pref Food Item Gases Value SD
n
1 Beefburger 139 4.835 0.410
2 Fruit Salad 172 4.797 0.592
3 Bacon & Beans (Snack) 120 4.792 0.466
4 Stewed Steak & Vegetables 97 4.784 0.484
5 Fruit Cocktail 113 4.752 0.662
6 Bacon & Beans (Breakfast) 168 4.750 0.566
7 Pork Sausage & Beans 71 4.746 0.603
8 Beef & Dumplings with Carrots 113 4.699 0.516
9 Chicken Soup 109 4.697 0.616
10 Chicken Casserole 100 4.690 0.545
11 Vegetable Soup 48 4.688 0.624
12 Hanburger 190 4.668 0.609
13 Tanato Soup 158 4.665 0.710
14 Han CAnelette 213 4.643 0.669
15 Lamb Stew & Potatoes 41 4.634 0.623
16 Lancashire Hot Pot 32 4.563 0.619
17 Oxtail Soup 89 4.562 0.878
18 Corned Beef Hash 107 4.551 0.768
19 Meat Balls & Pasta 107 4.523 0.894
20 Chicken Supreme 111 4.514 0.980
21 Savoury Mince & Pasta 118 4.508 0.865
22 Mushroan Soup 94 4.479 0.852
23 Sweet & Sour Pork 111 4.360 0.961
24 Pre-cooked Rice 116 4.198 0.962
25 Chocolate Cold Water Mix 102 4.137 1.194
26 Vanilla Cold Water Mix 102 3.804 1.456
27 Apple & Sultanas 85 3.294 1.610
28 Muesli Bar 218 3.069 1.626
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Preference ratings have been given a numerical value with one being
assigned to the least preferred category and five to the most
preferred. Although a direct comparison of the new combat ration is not
possible because of scale variation and different dishes, the in! tial
resul ts borne out by interviews with soldiers, indicate the general
acceptabilit¥ and popularit¥ of the new packs. Favourable comments were
made on a number of aspects including the ease of preparation, taste
and carriage but concern was occaSionally expressed on the possibility
that pouches might burst open or leak. However despi te pouches being
carried during the parachute landing, only 23 personnel (8.3S) reported
damage to the pouch.
In part the underlying philosophy behind combat rations is that they
can be eaten ei ther hot or cold. Apart fran the obvious di shes such as
fruit salad a total of 164 personnel reported eating food dishes cold
of which 159 found them to be acceptable. Dishes most commonlyconsumed
cold are given in Table 87.
Table 87 Dishes CommonlyEaten Cold
Numberof As a S of
Dish Times Mentioned Total Response
Beefburgers/Hamburgers 66 23.9
HamQnelette 45 16.3
Bacon &Beans 38 13.8
Savoury Mince & Pasta 25 9.1
CornedBeef Hash 20 1.2
Chicken Casserole 18 6.5
Sweet & Sour Pork 17 6.2
Beef & Dumplingswith Carrots 16 5.8
Chicken Supreme 9 3.3
LambStew & Potatoes 5 1.8
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1.4.2 Particular Likes and Dislikes
A number of particular likes and dislikes were expressed both during
the interviews and in the questionnaire, the most frequent of which are
given in Table 88.
Table 88 Particular Likes and Dislikes Expressed on the
Canbat Ration GP (Prototype)
Nunber of As a J of
Factor Times Mentioned Total Respon~
PARTICULARLIKES
Ease of preparation/reheating 106 38.4
EaS¥ to pack and carry 100 36.2
Amountof food provided 13 26.4
Variety and choice 65 23.6
Flavour/Taste 58 21.0
Packaging 36 13.0
Less/No mess Z7 9.8
Acceptable either hot or cold 16 5.8
Able to reuse water 16 5.8
Weight 12 4.3
Less litter/rubbish 5 1.8
PARTICULARDISLIKES
No salt provided 33 12.0
Not enough coffee 25 9.1
Meusli bar 15 5.4
Not enough food 14 5.1
Too bulky/size of pouch 13 4.1
1.4.3 Canparison of Canbat Ration GP (Prototype) and Canbat Ration GS
Although a direct comparison between the two combat rations is not
strictly valid due to the trial protocol, respondents were nevertheless
asked to give a value judgement on how they considered the two packs to
compare. Results are summarised in Table 89. It would seem from these
results that soldiers quite clearly prefer the new combat rations and,
supported by interviews and discussions held after, for the reasons
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shown in Table 88. To some extent these reasons might resul t from a
novelty value created t7t a new pack. Alternatively they may result from
fatigue or general dissatisfaction with the old pack. Even so, where
the major objective is to encourage the soldier to eat most if not all
of the food, and in consequence, a balanced diet to stated nutritional
cri teria, then this will clearly be achieved.
Table 89 AValue Judgement on How the Ccabat Ration GP (Prototype)
Canpares with the ec.bat Ration GS
Factor Frequency Valid Percentage
MuchBetter 230 83.5
Better 31 11.2
Neither Worse nor Better 8 2.9
Worse -
MuchWorse --
Missing Data 7 2.5
Mean 4.825 SD 0.452
7.5 COM3ATRATIOOSGROOPFEEDIt{;
7.5. 1 Food Popularity and Food Preference
A summary of the populari ty ratings from the survey carried out on Army
Catering Corps (ACC)personnel together with the preference ratings
obtained from the Falkland Islands Survey are given in Table 90.
Comments resulting from the unstructured interviews carried out after
the Falkland Islands Survey enable these results to be brought into
perspective. There was little variation in these comments between
units, the underlying trends for which are summarised below:
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Table 90 A SlmlIIary of the Preference and Populart ty Batlnp or
Food Items Found in Caabat Rations 1011
Order Falkland Is. ACC Survey
of Total TotaT
Prefl Valid Hedonic Valid Popularity
Pop. Food Item Cases Value SD Cases Value SD
n n
1 Chocolate 345 6.771 0.67 401 6.~5 O.~
2 Fruit Salad 344 6.613 1.09 401 6.202 1.15
3 Tinned Fruit 339 6.599 1.03 402 5.985 1.25
4 Instant Coffee 344 6.488 1.26 402 6.512 0.85
5 Baked Beans 341 6.472 0.99 399 6.812 0.53
6 Sausages 338 6.349 1.23 400 6.3~ 0.96
7 Stewed Steak 336 6.202 1.18 403 6.002 1.14
8 Beefrurgers 337 6.107 1.28 400 5.017 1.52
9 Casserole Steak 338 6.101 1.37 402 6.070 1.07
10 Tea 341 6.032 1.55 402 6.194 1.17
11 Boiled Sweets 345 6.023 1.57 402 5.838 1.35
12 Jan 338 5.997 1.46 400 5.170 1.39
13 Apple Pudding 334 5.928 1.70 398 4.955 1.61
14 Steak & Kid. Pud. 341 5.927 1.68 402 6.107 1.15
15 Hixed Frui t Pud. 343 5.822 1.80 400 5.505 1.35
16 Luncheon Heat 333 5.763 1.49 399 4.133 1.55
17 Milk Powder 342 5.757 1.68 398 4.291 1.63
18 Rich Cake 325 5.637 1.85 397 5.741 1.41
19 Bacon Grill 340 5.612 1.83 393 3.985 1.66
20 Chicken Curry 337 5.499 2.01 399 4.228 1.75
21 Carrots 333 5.477 1.66 402 5.162 1.25
22 Chicken in Br Sce 308 5.445 1.88 397 3.811 1.82
23 Corned Beef 330 5.421 1.81 402 4.898 1.52
24 Baconburger 339 5.416 1.85 394 3.670 1.59
25 Goulash 320 5.394 1.77 400 4.913 1.47
27 Mannalade 335 5.272 2.08 397 4.053 1.65
28 Processed Peas 341 5.232 1.85 402 5.264 1.45
29 Potato Powder 337 5.107 1.96 403 4.432 1.67
30 Processed Cheese 336 4.994 2.10 383 3.209 1.66
31 Oxtail Soup 330 4.921 2.17 399 5.243 1.54
32 Pilchards in See 329 4.833 2.31 341 2.088 1.54
33 Vegetable Soup 329 4.778 2.16 398 4.842 1.40
34 Chicken Soup 326 4.767 2.19 398 5.010 1.38
35 Mixed Vegetables 340 4.732 2.02 400 3.792 1.75
36 Mushroom Soup 304 4.589 2.33 396 4.626 1.49
37 Margarine 335 4.499 2.10 397 3.615 1.57
38 Milled Rice 317 4.401 2.19 348 3.991 1.61
39 Curry Soup 274 4.274 2.34 358 3.109 1.67
40 Green Pea Soup 301 3.718 2.30 365 2.611 1.66
Sugar - - - 398 5.789 1.19
Salt - - - 400 4.800 1.17
Oatmeal Blocks - - - 383 3.687 1.75
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Breakfast Heal
Both bacon items, are fairly popular whilst the Baked Beans together
wi th the Sausages improve the overall populari ty ratings of the
breakfast meal.
Main Meal
All soups are unpopular for similar reasons to the Combat Ration
Individual whilst meat dishes fall into the middle order of preference.
All vegetables fall into the lower half of the table with Mixed
Vegetables and Milled Rice most disliked. The reasons for this are
similar to those given in the Combat Ration GS that is fiavour, texture
and appearance. All dessert 1tems proved to be popular wi th the least
liked item, Mixed Fruit Pudding, in 15th position.
Tea Meal
Tea meal contains one of the most popular items, Beefburger, and also
one of the least liked items, Pilchards in Tomato Sauce. Most reasons
for this unpopularity centre on taste and despite attempts to overcome
this by serving it both hot and cold, comment does not seem to have
varied.
Drinks and Sundries
Coffee again proved to more popular than Tea; Marmalade less popular
than Jam and both Processed Oleese and Margarine unpopular. The major
reason for this was because of taste with many repondents commenting
directly on the "unpleasant taste" of both items.
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General Comments
Unlike the Combat Ration Individual these rations are intended for
centrali sed cooking. This normally takes place either in groups of less
than 25 where one person is nominated to carry out the cookng duties,
or in a larger group where the Army Catering Corps (ACC) provide
trained personnel. In small groups, such as gun positions of the Royal
Artillery, where a cook was nominated fran within the group, the use of
these rations proved to be less popular than the individual packs. The
reasons for this were brought about by the inconvenience and di ffi cuI ty
of cooking for small numbers with inadequate facilities and equ1pnent:
the desire of personnel to cook their own rations so that they could be
eaten when required and not dictated by others: and the breakdown of
the packs which did not always prove successful leaving some soldiers
wi th the feeling that they had received less than their fair share.
Other comments included:
MenuMonotony The repetition of similar menus and of similar packs on
consecutive days. Furthermore, the bland similarity of taste between
packs was a commoncomment.
Cookers and Refills Hexamine cookers and refills were not always
supplied and proved to be inadequate for small groups.
Cooking and Preparation Lack of sui table equipment for preparation and
cooking was commented upon by those required to eat in small groups.
This in part accounted for the preference of individual packs.
Variability of Response
A summary of the results is given in Table 91 (Appendix N). In the
majority of responses for the Falkland Islands survey, significant
differences ( <5%) were found for the preference-acceptance of
individual food items between the variables Rank, Marital Status, Years
of Service and Number of Days of Consumption. In general though units
respond in a similar manner.
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In the ACCsurvey, responses between the variables were only similar
for approximately one third of the food items. Again therefore, as with
Combat Rations Individual, seleoting the correct sample is important.
Chi-square tests oonducted to compare the hedonic means obtained for
uni ts which had taken part in the Falkland Islands and the ACC SUrvey
indicate that at < SS, the observed significance level for all but
three items, Sausages, Casserole Steak and Stewed Steak indicate they
are independent implying that, with the exception of these items, food
service personnel and soldiers respond in a similar manner both during
exercises and under operational conditions.
7.5.2 Reasons for not ConsumingFood
The reasons for not consuming food and even throwing it away were
similar to those given for the Combat Rations Individual and 60 per
cent of respondents gave "Have eaten it before and didn't like it".
Where foods were thrown aw~ these have been recalculated and given a
value of Zero. The new results are given in Table 92.
Table 92 Least Popular Food Items FCUldin ec.bat Rations 10/1
Percentage of Personnel
Grading Food Items
o ThrownAway
1 Dislike Very ~ch
Coomodity 2 Dislike Moderately o Thrown 1tJ,i~
Pea Soup 38.0 20.3
Curry Soup 28.3 17.4
Mushroan Soup 25.2 15.6
Milled Rice 25.2 11.3
Pilchards in Sauce 23.0 5.5
Margarine 21.2 6.3
Chicken Soup 20.8 16.5
Vegetable Soup 20.1 15.5
Oxtail Soup 18.5 15.5
MixedVegetables 18.2 5.3
Processed Cheese 16.7 5.7
Chicken Curry 14.8 3.3
Mannalade 14.6 6.0
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7.5.3 Nutritional Intake
The nutritional intake derived from these rations on the Falkland
Islands is difficult to assess retrospectively. The basic nutritive
value of the major food items thrown away (Table 92) is given in Table
93. Again a loss of these essential nutrients from the daily diet of an
active soldier is likely to be detrimental to his health and
performance necessitating further researcn
Table 93 Basic Nutritive Value of the "-Jar Food It.a 1bram ...,
Expressed as JImounta Per Man Per ._
Nutritive Value
Wt Energy Protein Fat Carbohydrate
Food Item g kcal kJ g g g
Pea Soup 17 60 251 3.3 1.7 8.5
Curry Soup 17 57 241 1.9 1.4 10.0
Mushroan Soup 17 60 249 2.7 1.6 9.2
Milled Rice 85 297 1242 6.0 1.0 70.3
Pilchards in Sauce 88 166 696 16.3 10.6 1.5
Margarine 40 290 1216 0 32.2 0.1
Chicken Soup 17 60 251 2.1 1.4 10.5
Vegetable Soup 17 58 241 2.1 1.4 9.7
Oxtail Soup 17 57 238 2.2 1.2 9.9
Mixed Vegetables 59 25 106 1.4 0 5.4
Processed Cheese 44 158 661 10.1 12.7 0.8
Chicken Curry 220 158 662 24.0 2.4 10.8
Mannalade 25.5 67 282 0.1 0 17.9
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7.5.4 Amountof Food Provided and Additional Items
Nonmally Taken on Exercise
Little if any opportunity was available on the Falkland Islands to
supplement these combat rations. Soldiers were therefore asked to
indicte what additional food items they would like to see included in
the packs. These results were broadly similar to the Combat Rations
Indi vidual and are reported in Section 7.3.4.
In the ACCsurvey respondents were asked to indicate how much more or
less of each food item they would like to see in each pack wi t~ one
being assigned to "Alot less" through five for "Alot more". Details
of these results are presented in Table 94.
Correlation coefficients were calculated to ascertain the relationship
between the perceived popularity and amounts of food provided.
Resulting coefficients, presented in Table 95 (Appendix0>, demonstrate
a positive correlation for all food items.
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Table 94 Ratings for the Amount of Food Provided in ec.bat Rations 1011
-
Total Mean
Food ItEm Valid Cases Value SDn
Baked Beans 387 4.685 0.58
Milk Chocolate 392 4.566 0.73
Instant Coffee 390 4.392 0.79
Fruit Salad 392 4.263 0.85
Tinned Fruit 392 4.133 0.88
Casserole Steak 392 3.995 0.85
Tea 390 3.074 0.80
Sausages 393 3.964 0.78
Sugar 386 3.964 0.83
Steak & Kidney Pud. 391 3.962 0.88
Stewed Steak 390 3.959 0.97
Processed Peas 390 3.903 0.98
Boiled Sweets 390 3.872 1.02
Rich Cake 390 3.849 1.00
Carrots 388 3.822 0.93
Mixed Fruit Pudding 391 3.701 0.93
Oxtail Soup 391 3.542 0.94
Chicken Soup 390 3.444 0.84
Potato Powder 391 3.427 1.07
BeefbJrgers 392 3.393 0.89
Salt 389 3.388 0.74
Apple Pudding 388 3.374 1.07
Jam 388 3.371 0.97
Vegetable Soup 389 3.311 0.83
Goulash 390 3.277 0.88
Corned Beef 392 3.260 0.91
Mushroan Soup 390 3.190 0.87
Mixed Vegetables 393 3.071 1.24
Milk Powder 385 3.065 1.04
Chicken Curry 391 2.893 1.07
Milled Rice 352 2.878 1.05
Luncheon Meat 384 2.872 0.77
Mannalade 389 2.686 1.02
Bacon Grill 386 2.676 0.90
Chicken in Br Sauce 388 2.665 0.99
Margarine 389 2.650 0.96
Baconburger 383 2.587 0.93
Oatmeal Blocks 387 2.584 1.02
Curry Soup 384 2.305 1.00
Processed Cheese 389 2.296 0.96
Pea Soup 388 1.951 0.98
Pilchards 386 1.668 0.93
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1.5.5 Adequacy of MenuVariety
Combat Rations 10/1 are provided in seven menu varieties and cllring
the Falkland Islands survey the adequacy of these was questioned with a
large number of soldiers complaining of menu fatigue. This is supported
by the variation in response <Section 1.5.3). On exercises, which are
invariably of a shorter duration, this should not appear particularly
in view of the large quantities of additional food reported as also
being taken. The adequacy of menu varieties expressed b.Y ACepersonnel
is given in Table 96 where a value of one was assigned to "Very
adequate" through five for "Very inadequate".
Table 96 The Adequacy of MenuVarieties
Heal MeanValue Standard Deviation
Breakfast 3.1422 1.0914
Drinks 2.961 1.0,qa
Soups 2.529 0.869
Main Meals 2.952 1.018
Vegetables 3.618 1.065
Puddings 2.965 0.999
Chocolates 3.286 1.162
Overall the values are high particularly in relation to the Combat
Ration Individual. These values should be expected but interpreted with
caution in view of the additional food items taken on exercise.
Combat rations for group feeding are designed to provide a complete
days provisions for consumption up to 30 days. In order to add variety
and in some cases provide for a more substantial snack meal a number of
additional food items are normally taken on exercise b.f Ace personnel.
The reported frequency of taking items into the field is given in Table
91.
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Table W Add!tional. Food Ite.s lonIally TaIaen OD Exercise
Food Frequency I
Flour 242 59.9
Eggs 214 53.0
Potatoes 200 49.5
Vegetables (incl Onions) 190 47.7
Herbs/Spices/Sauces 178 44.1
Bread 162 40.1
Milk (Tinned/Fresh ) 141 34.9
Custard Powder 107 26.5
Squash and other Fruit Drks 106 26.2
Coffee 103 25.5
Tea 100 24.8
Sugar 98 24.3
Cooking OH/Fat 95 23.5
Butter/Margarine 84 20.8
Baked Beans 67 16.6
Baking Posder 47 11.6
Bacon 37 9.2
Tinned Tanatoes 36 8.9
Sausages 28 6.9
Breakfast Cereals 27 6.7
Other Hot Drinks 15 3.7
The total number of food items taken on exercises Is quite substantial
and supports the assumption that insufficient variety Is provided.
Only in a very small minority of responses were no iternsmentioned. The
variety of items taken is similarly wide particularly in view of the
fact that these combat rations are designed to represent complete
meals. Bread/biscuits are included as part of the complete ration and
would normally be taken on or resupplied during the exercise. A number
of personnel reported taking additional supplies of bread although it
is not clear whether this is a result of not receiving the full
entitlement of 12 ounces of bread per man/day.
Where centralised feeding is undertaken both by trained food service
personnel and in small groups, a re-evaluation of the components is
therefore necessary.
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7.5.6 Overall Ratings of the Combat Ration 10/1
A summary of the overall ratings of combat rations group feecUng when
consumed on exercise is presented in Table 98. A value of one was given
to ''Very bad" through seven for ''Very good".
•
Table 98 Overall RatiD8S of the eo.bat Ration 1011
Meal MeanValue Standard Deviation
Breakfast 3.676 1.363
Snack 3.103 1.lI66
Main Meal 4.821 1.087
Overall 4.408 1.178
The overall satisfaction with the current range of Combat Rations 10/1
is high al though not as high a the Combat Ration Arctic. A number of
adverse comments and constructive criticism were expressed the most
commonbeing summarised below:
Amount of Food Provided
The amount of food provided particularly for the snack meal was
questioned by a number of personnel who considered it far from
sufficient. Calorifically, sufficient is supplied per day far an active
soldier (mean 3919kcal) al though comment was made on the amount of
"bulk". This in part accounts for the additional food items normally
taken on exerci se.
Rubbish
A large number of comments were made on the amount of rubbish generated
by the combat ration and in particular the number and use of small
cans. This latter aspect also gave comment on the time spent opening
this number of cans. Furthermore although weight may not be a
significant problem it did give rise to comment. An alternative
suggestion would be a smaller number but larger sized cans or retort
pouches.
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7.6 SUMMARYANDCONCLUSIONS
The regular monitoring of combat rations to assess the aoceptab:Uity,
usage and nutritional intake derived from them is a praotice not
currently advocated in the British Army and in part could 8OCOWltfor
some of the weaknesses in the current range. The absence of an
appropriate feedback system has precluded a quantification of the ..
aspects leading to a waste in financial and logistic effort, has
effected the nutritional status and may well have had adverse effects
on the morale and performance of soldiers.
.
Using a seven point Hedonic Scale, surve,vs were undertaken on IOldiers
on their return from the Falkland Islands conflict in 1982 where
consumption had taken place lIlder operational conditione; over extended
periods far in excess of those normally experienced on peacetime
training exercises; where energy expenditure probably exceeded intalc8;
and where they could not be supplemented by fresh er other rations.
It could be argued that data obtained as a result or the del.., 1IIpoaed
by the journey back to the United Kingdom is less valuable than that
obtai ned at the time of consumption. Practical difficulties of this
latter approach notwithstanding, the imposition of a delay also
provides a number of advantages. Results obtained immediately following
the consumption of one particular pack on a number of consecutive dara
are likely to be depressed al though this does not necessarily apply to
all food items (Kamen and Peryam 1961). Results from other reaearch
(Schutz and Kamenetzky 1958) suggest that regardless of food type, food
i terns are evaluated in terms of the most favourably remembered
experiences with them, a phenomena that other research (Siegel 1957)
would seem to indicate lasts from three to six months. The survey 1s
therefore unique and represents invaluable empirical data.
To extend this baseline of information, similar although more
comprehensive surveys were lIldertaken to assess oombat rations consumed
on a peacetime exercise and also to assess the popularity of the cCllllbat
rations designed for group feeding with the personnel responsible for
preparing and serving the food. Exercises are designed to train,
practice and test soldiers and their equipment in various battlefield
scenarios. They could represent the ideal opportunity to monitor combat
rations on a regular basis.
285
In practice the Hedonic Scale in a questionnaire for.at proved to be
very simple and effective approach both when adlDin1stered and uaed u a
self reporting instrument. Once soldiers had overoc.ae their ... ,..i.,
they became willing participants although there was a certain degree of
scepticism at why such an approach was being made. The results provide
not only practical data on the current caabat rations but also planning
assumptions and criteria for future generations of pecka. This upect
is considered in the next Chapter.
The preference and popularity ratings of individual food components 1n
combat rations provide, for the first time, a better WKierstandtng of
how soldiers perceive these items. It is noted that in general ter ••
the preference ratings are slightly hiSher for the Falkland Islands
survey than for the exercise. Whilst it would be a .istake to set a
minimum value below which foods are disliked, some clearly are
unpopular to the extent that they are reported a. beins thrown away.
The unstructured interviews and discussions conducted in conjunotion
with the survey help to highlight some or the more i.portent reasons
why food items were thrown away. lbe most common reason during the
Falkland Islands conflict was because it had been eaten before and was
not liked. Food preferences were operating even under battle
conditions. A similar situation applied on exercise.
The continued retention of these particular items needs re-examination
and replacement by more preferred items. An indication of what they
could be replaced by can be given by not only the preferred foods but
also what items are requested or regularly taken out on exercise.
Ratings for the amount of food provided are all positively correlated
with the hedonic value and therefore provide little further
information.
The preference ratings of individual food items, with few exceptions,
show a strong posi tive correlation between exercise and operational
conditions. The consumption of Combat Rations Individual on exerei ••
therefore reflect operational conditions and represent the ideal
opportunity to ascertain the effectiveness and suitability of these
rations for·combat. A similar situation applies to the perceived
popularity from food service personnel and the consumption of combat
ration for group feeding under combat.
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Preference ratings all show a strong positive correlation with the
amounts of food actually consumed. Preference ia indeed a good
indicator of consumption and should be uaed to ensure that this is
maximised.
Considerable variation was found in the preference-acceptance values
between the variables Rank, Marital Status, AgelYera of Service and
the Number of Days of Consumption. The current practice of asking
senior, more experienced personnel for their views of the majority is
meaningless and has undoubtedly perpetuated the unpopularity of combat
rations. Different military units respond in a similar manner for
almost half of the food items. Future surveys require that responses
are obtained from a broadly representative sample of the military
popuratron,
Further aspects on the current range of combat rations have been
quantified providing a baseline of information needed for modification
to the eXisting range and the development of future generations of
combat rations. These aspects include menu varieties, preparation and
usage patterns, water consumption and ratings of the pack.
Early comments on the use of the cu~ent range of packs under
operational conditions has led to a number of modifications being made.
These include:
An instant soup powder to replace the stir-simmer mix.
A better quality plain blscuit.
More drinks, including a powdered fruit drink.
Water sterilising tablets.
Drinking Chocolate and Rolled Oats in the Breakfast Heal.
Further trials are currently underway to assess the concept of the
retort pouch (boil in the tag) containing complete, fully reoonstit.uted
meals. The initial reaction and comments from a limited pilot survey
have all been very favourable indicating considerable potential for
this approach.
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aJAPTER 8 IESEN CRITERIA RlIl OOIlJATU1'BIIS - DISaL'SJDI
8.1 GENERAL
The information gained from the quanti tative research has provided,
amongst other things, a baseline of information on the food habits of
soldiers both on exercise and under operational conditions along with
data on the consumption of the current range of packs. Using this
information as an initial reference point, qualitative discussions were
held and extended to three major units so that the fW'ldamental concepts
of combat feeding could be challenged and that soldiers' views and
comments could be gained on a nl.lllberof aspects. From this, conclusions
have been drawn on which the design of future generations of combat
rations should be based.
This Chapter summarises the main factors to be considered from the
standpoints of nutrition, food habits and food preferences.
8.2 COloBATRATIONS INDIVIDUAL
8.2.1 Nutritional Intake
The minimum energy requirements for intentional sub-optimal feeding for
limited periods are now well established. In the United States Armed
Forces, for example, the recommendations for operational and restricted
rations when soldiers are required to exist for short per10ds of up to
10 days on an energy restricted diet, are 1100 - 1500kcal. The
remaining nutrients are for approximately half the normal
recommendations. It is not clear wny these latter recommendations are
made as in some cases a deficiency over such a short period Is unlikely
to have any detrimental effect on health and performance. Discussions
with one of the committee members involved with setting the NATO
recommendations indicate it to be a safety measure until further
infonmation is available. In view of this it is considered appropriate
for the British Army to follow similar broad recommendations until the
results of this research are known.
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The amount of energy required in combat feeding si tuationa varies and
some of the factors affecting this requirement have already been
considered. It is necessary therefore that combat rations be designed
to reflect the circLlDstances under which consllDption is likely to take
place.
The optimum ratios of protein, fat and carbohydrate for athletic
performance are well known where there is broad agreement. However
these nutrients are required in varying ratios in order to maximise the
different levels of performance. An adaptation of carbQt.rdrate loading
may therefore be appropriate in situations where, for example, .high
energy performance is required. Similarly where water is in short
supply, lower protein and higher carbohydrate ratios may be
advantageous in order to increase the volume of water metabolised by
the body.
The overall requirements for other nutrients are knownbut apin these
will vary according to the circumstances surrounding their consumption.
In addition there may be some benefit to be gained from regulating
consumption although in manyof these areas little fundamental research
has been undertaken. Further research is obviously required.
The nutritional objectives in canbat feeding are to provide a diet to
stated minimum levels. Where a core pack plus supplements is used,
particularly when supplements are purchased at uni t discretion, the
required balance is unlikely to be met. Similarly the preference
ratings of other food items and food combinations can no longer be
guaranteed and supplements may be consumed at the expense of core
items. The general use of a core pack plus supplements is not therefore
considered appropriate other than for the inclusion of additional
beverages. Combat rations are required for specific operational
theatres and situations.
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8.2.2 A Healthy Balanced Diet
Soldiers appreciate the need to consume a heal thy, balanced diet but
often lack the understanding of what items should be consl.llled and the
rationale behind the inclusion of certain oomponents in combat rations.
In addition to education and awareness, a further method to overcome
this and one practised, for example, in South Africa is the careful use
of terminology to describe components - an extension of Brand
Psychology. Dehydrated drink mixes therefore become "Energy Thirst
Drinks", sweet biscuits become "Energy Bars". This has the advantage of
making the food sound attractive and more acceptable. 'Biscuit AB"in
the current range of combat rations may in part owe their lack of
popularity to the descriptive term.
8.2.3 Food Preference and Acceptance
The aim of food ccnsuaptf on is to maximise the contribution which food
and nutrition make to performance. The importance of establishing and
meeting food preferences cannot therefore be underestimated. The amount
of food consumed is positively correlated to the degree of like or
dislike so if consumption is to be maximised, food components must be
well liked.
The preference ratings for food items found in the current range of
combat rations have now been established under both exercise and
operational conditions where there was found to be a close associatio~
The results obtained indicate the overall acceptablli ty of food items
found in the current range. A number of components were identified as
being unpopular and in some instances on the Falkland Islands this was
such that food i terns were thrown away rather than be consumed. The
continued retention of these unpopular dishes must be seriously
questioned. Replacements could be found either by increaSing the
amounts of the more popular items, including some of the addi tional
i terns regularly taken on exercise or by new products.
The current meal structure of breakfast, snack and main meal is
generally regarded as satisfactory.
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8.2.4 Easy to Carry - Light Weight
The Combat Ration Arctic owes much or its popularity aver the Combat
Ration GS to the fact that it can be easily carried. Caabat rations are
broken down prior to going out into the field or at the point of issue
and are carried on various parts of the body, in webbing, pouches and
packs. Canned items in addition to being slightly heavier and bUlkier
are less suitable for this purpose and do not always fit comfortably
into tight compartments. Once out on patrol and the food items
consumed, the trained soldier, for tactical reasons, does not
necessarily d1scard the empty can. It is taken back to camp or dispoaed
of at the next resupply point. Empty cans, although lighter at th1s
stage, occupy a similar volume which \I'llike pouches offer no _v1np 1n
space. Furthermore the cans may still contain particles of food which
soil other items in the pack.
The rigidity of the can caused a number of adverse comments
particularly on the Falkland Islands where food was reported as being
thrown away or consumed at the point of issue rather than be carried 1n
cans. The main reason for this was to avoid the possi b1l1 ty of
inflic~ing personal injury when taking cover a..aring contact w1th the
enemy. A number of containers were shown to soldiers during the
qualitative phase of the research and discussions allowed to develop on
the advantages and disadvantages. Rigid cans in all but one case Ire
unpopular for the reasons already outlined although opening cans,
particularly when the weather conditions were adverse, was a further
reason quoted. Ring pull cans would help to alleviate this problem.
During discussions with the one soldier advocating the retention of the
can, it transpired that he did not use mess tins to heat his food
preferring instead to heat the can directly over a naked flame. The
retort pouch would preclude this.
The semi-rigid containers currently in use in the Federal Republic of
Germanywas received with mixed reaction. Whilst it is an improvement
on the rigid can, it appears to offer less advantages than the retort
pouch.
The retort pouch as a replacement for the can provides an obvious and
immediate solution. They are used extensively in the United States and
Canada and other armies are ourrently investigating potential
applications. A trial is at present underway in the British Army.
Foods can be provided either dehydrated, fully reoonsti tuted or
intermediate moisture. The advantages of dehrdrated foods are obvious
and where weight is the primary consideration, for example when _veral
days food must be carried, this represents an ideal solution. However,
unless there is a guaranteed supply of potable water the advantages
achieved through light weight will be offset by the add!tional ",ater
which must be carried. To some extent this was experienced on the
Falkland Islands where despi te there being an abundanoe of water, It
was not always suitable for cooking or drinking.
Volume, an extremely important consideration for foot soldiers, appears
to have received little attention in the British Army. The density or
foods in terms of their nutritional contents are seldom considered
hence foods such as Chicken Curry contain 140g of food, occupy a
standard can but only provide 101kcal (q21kJ) of energy. Further
consideration needs to be given to the density of foods and the total
volume each occupies.
In the Arctic, fully reconstituted foods are susoeptible to freezing
and need to be avoided unless ample opportunity is available for them
to be defrosted. Water, as snow, is abundant and with good water
discipline dehydrated rations are particularly suitable. There may
however be occast ons, even in this climate, where the opportuni ty to
practice water discipline does not exist. This might occur during the
assaul t landing phase where insufficient time would preclude stopping
to melt snow. Under these ctr-cunstancee intermediate moisture foods may
be more appropriate.
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8.2.5 Ease of Preparation, Heating and Cooking
Preparing food under certain static condi tiona may present an ide.l
opportuni ty for soldiers to relieve the boredom and to practlce their
creative flair. In the majority of cases the general preparation of
meals is an addi tional task which must compete and be fitted around
other mili tary functions such as, preparing. defensive posi tion, a
short hal t in an advance to contact or even sleep in sustained
operations. Combat rations should therefore require the min1m\ID.ount
of preparation in terms of the time and sldll required, COIDmens....ate
with other factors such as tast&
Foods such as milk powder, when prepared properly and In accordance
with the manufacturers' instructlons taste good and present well.
Soldiers however tend not to read instructions where they think they
knowwhat is required with the result that food Is not served at Its
best. Instructions therefore need to be simple, logical and the methods
of preparation in accordance with custaaal')' praotice.
The current range of Combat Rations GS require up to six cooking
utensils for the main course: soup, meat, potatoes, vegetables, dessert
and beverage. With two mess tins and a mug, the inevitable result is
that food items are mixed together. Under these circl.lllstances it would
be more practicable to provide complete meals in a single container
thereby easing the problem of preparation. Soup mixes are particularly
unpopular and during the Falkland Islands conflict up to one quarter
were reported as being thrown away partly because of taste and partly
because of the time and inconvenience involved in their preparation.
Instant soup mixes are being introduced which require only the addition
of boiling water to reconsti tute them. A recent and even more
appropriate development is an instant mix which can be reconstituted at
800c or less.
A commonpractice with the CombatRation Arctic, is to mix the dry main
meal components together prior to going out into the field. This saves
time later, eases the problem of food preparation and reduces the
number of sachets and amount of Ii tter to be carried. A shortcomi ng
with this is that the times required for the soaking and preparation of
individual components are not always canpatlble.
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The requirement for main meals is probably best met by the provision or
an "all-in" type meal. The components however need to be aelected to
maximise acceptability and for the dehydrated ration, require si.Uar
rehydration and preparation times. In addition to easing the problema
of preparation, the number of individual containers will be reduced
with small savings in weight and volume. It would alao encourage
soldiers to consumemore of the individual foods.
Fully reconstituted foods should be suitable for preparation in their
original container which is heated either directly over the heat or in
boiling water. This eases preparation in that mess tins are not dirtied
and food does not stick to the bottaD of the tins. It also enables the
hot water used to reheat food to be reused for other purposes such as
making a beverage. Care needs to taken to ensure that there are no
contaminants from the packaging that are liable to be hazardous.
During the Falkland Islands conflict hexamine cookers and refills were
not always supplied with combat rations. Ideally meals should be
suitable for consumption either hot or cold but a lack of hot food over
a number of consecutive days gave rise to adverse comments and
undoubtedly affected morale. It also precluded the preparation of items
such as beverages and soups. Combat rations should be supplied with an
integral heat source although to achieve thiS, transport resulattona
may require amendment.
8.2.6 Sufficient Quantity to Eat
A popular myth is that any food will be consumed if a person 1s
sufficiently hungry. This belief probably stems from anecdotal reports
of people under certain conditions resorting to the consumption of anr
food available.
The minimumnutrient requirements have already been considered (Section
6.4.2) and the performance of soldiers falling below these levels is
likely to be seriously effected. The const.lllption of arw food i teal cb!
to the extremes of hunger is something which should not be planned for.
Where this is allowed to occur, morale and operational efficiency may
be seriously impaired or placed in doubt.
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Although many soldiers are trained to survive when the nonDal reauppJ.y
system has been interrupted it is difficult to foreaee eirc_stances
when the majority of soldiers would be required to subsist in this
manner.
On the Falkland Islands food was resupplied during the advance. When
issued, normally for three days at a time, canbat rations were broken
down and packed, thrown away or consumed on the spot rather than be
carried. At this point soldiers were no longer hWlgr'Yand accounts for
food being selectively thrown away. It was only on the second and third
day that soldiers became hungry having consumed all of the food they
carried. The situation of eating everything when hungry does not
therefore ari se.
The need to provide sufficient quanti ties to drink is also important
for morale and health reasons and was raised after the Falkland
Islands conflict and the exercise. In addition to extra tea and coffee
there exists a requirement for a fruit drink and other beverages such
as hot chocolate.
8.2.7 Taste of the Food
Although factor s other than food may be perceived as be1ng lIore
important in the design of canbat rations, this only applies when the
other factors are in broad agreement. Hence Instant Tea, for exallple,
in the Combat Ration Arct1c 1s unpopular due to taste despite the ea.
with which it can be prepared. rea bags on the other hand require
slightly more preparation but are considered acceptable in vIew of the
improved taste of the finished product. In a s1milar way the current
milk powder is unpopular. It is seldan prepared as intended t7,feither
being mixed with water prior to use or t7,fbeing added to a warmbut not
boiling drink. It is shaken directly onto a hot drink theret7,f producing
"lumps and sludge". A powdered milk substitute would therefore be more
appropriate.
One of the main reason w,"" food was thrown away on the Falkland Islands
was that the taste of the dish was well known and not liked; this
despite soldiers reporting feelings of hunger.
In the Arctic the organoleptic senses become lessened and blurred
thereby diminishing the taste of the food. nus in part may account for
comments on the lack of taste in the current range of packs, a factor
also supported by the amounts and types of addi tional food privately
purchased. In these rations, one justification for not increasing the
flavour and spices of dishes is the additional amount of water
required. This is not a problem when the water supply is guaranteed,
when water discipline is good and demonstrated when soldiers are
permitted to take additional flavourings and seasonings on exercise. It
may be more appropriate to increase the flavour in the food but reduce
the overall salt content.
8.2.8 Easy to Eat
To maximise the contribution which food makes to performance, meals
should be small and spread evenly throughout the day. This currently
appears to be the practice.
During the day there is often very little time to prepare meals and
even if the preparation has been started, the poss! bUl ty of a rapid
move out remains. Meals during the day should therefore be easy to .at,
requiring little if an, preparatio~
Foods which require biting are not sui table for the Arctic and for this
reason 'Mars Bars' are not included. Several of these more popular
chocolate confectionery are available in bite (mouth) size portions. In
view of the populari ty of this ty pe of confectionery it represents a
very acceptable method of increasing the energy intake, vary ins the
range of products and providing a popular food which could be fortified
if this were to be necessary. It could perhaps be achieved at the
expense of less popular 1tems such as Dextrose Tablets.
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8.2.9 Wide Variety of Food
The ideal nt.lllber of menu varieties is difficult to assess. Caaplainta
of menu monotony were canmon on the Falkland Islands al though lDany of
these arose because the same menu was issued and COrlSlIIled on a nuaber
of consecutl ve day s, Other compI aints al so arose because of the
Similarity between menus in the different types of combat rationa.
A considerable amount of work is necessary before the ideal nt.aber of
menu varieties ean be determined. It would appear however that where
food items ini tially receive a high hedonic rating their decline is
slowest. Conversely where food items are in! tially rated low they fail
to improve or increase their popularity. A smaller number of .enu
varieties containing well liked food items is therefore preferable to a
large nt.lllber of less popular dishes.
The inclusion of cook in the pot type sauces was not favourably
received during the qualitative discussions although their ratinll
during the empirical research was much higher. The concept of uSin,
this type of sauce to increase menu variety is well appreciated
although balanced against this is the additional work required 1n food
preparation. An instant concentrate or denydrated spicel and flavour1",
would be more appropriate.
8 .3 COt-BAT RATlOOS GRaJP FEEDltl;
Combat rations suitable for group feeding are required either for small
groups such as vehicle and tank crews where preparation is undertaken
by untrained personnel or in larger centralised groups where the
preparation is by trained food service personnel. The current range of
combat rations takes little account of this fundamental difference
other than to supply different sizes of box.
Combat Rations Group Feeding aim to provide a complete day's food in
one pack for a stated nt.lllber of personnel. Althou8tl the current ranle
may on occasf ons achieve this, a large nllllber of addi tional items are
also used thereby negating the concept. Whilst professional food
service personnel will always take additional items on an exercise, the
current range and amount of food must be considered as excessive.
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Many similar broad principles apply to the design of both Combat
Rations Group Feeding and Combat Rations Individual but sane factors
are of lesser concern. Transport, for example, is normally available
reducing the importance of Weight and Ease of Carrying.
8.3.1 Nutritional Intake
Similar principles need to be applied to the design of combat rations
for group feeding as are applied to combat rations for individuals. In
the combat rations for vehicle crews, variations are required according
to the type of vehicle crew. Mechanised infantry, for example, use
Armoured Personnel Carriers for rapid deployment to a tactical
situation where they dismount and fight on foot. Under these
circumstances energy requirements are likely to be similar to the
combat rations for individuals. On the other hand much of the work for
tank crews is sedentary and energy requirements are likely to be
reduced.
The nutritional requirements for centralised feeding are also likely to
vary. Combat rations replace the normal food supply system which may
have been interrupted for a number of reasons. Feeding situations could
therefore vary from large base camps to smaller tactical groups.
Soldiers may be returning after a period of sub-optimal feeding or may
be moving out on other operations. Nutritional criteria will need to be
balanced accordingly.
8.3.2 Food Preference and Food Acceptance
The preference and popularity of food items found in the current range
of combat rations have now been established under operational
conditions and from ACC personnel on exercises where there was found to
be a close association.
Due cognizance must be taken of these preferences if constrnption is to
be more assured particularly in small group feeding. When the feeding
arrangements are centralised sufficient quantities of additional food
iternsare also taken and the populari ty of di shes can be improved. In
these situations a choice of menu is also offered enabling soldiers to
choose to their own personal preference criteria.
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However, whilst additional quantities of food can be taken on exercises
this is not possible in operational situations. The content of the
current range of packs therefore requires to be reviewed alleviating
the need for a substantial number of extra food items.
8.3.3 Ease of Preparation, Heating and Cooking
The principles associated with preparation, heating and cooking apply
differently when food is cooked by small vehicle crews and in a
centralised location. In the former, a tank crewman must combine
cooking duties, often with limited skill and equipment, with his other
duties. Meal preparation and the ease wi th which it can be achfeved
assumes a high importance. In an established field kitchen manned by
trained personnel cooking for large numbers, this presents less of a
problem. Even so a considerable amount of time is now devoted to
opening and disposing of a large number of small cans. A requirement
therefore exists for a fundamentally different type of combat ration.
8.3.4 Sufficient Quantity to Eat/Wide Variety of Food
Whenused for small groups, sufficient quantity and an equitable share
are important. Many comments on Combat Rations (10/1) after the
Falkland Islands conflict centred on the fact that packs did not break
downeasily. Manysoldiers found that due to the contents of the pack
and other reasons they received less than a fair share and preferred
Combat Rations Individual. It is important therefore that packs not
only break down easily but also that the contents within cans are
equally as divisible. Tinned Sausage, for example, in the Combat Ration
10/1 should contain ten sausages not less.
Whenused for feeding larger groups, suffi cient quanti ty represents
less of a problem to the individual as he often serves himself in the
field kitchen. Providing sufficient quantity becomes the responsibility
of ACCpersonnel and probably, in part at least, accounts for the large
quantities of extra food taken into the field.
Anadequately varied menu is of no less importance for group feeding
although again for large groups in a centralised location, a choice is
probably offered thereby alleviating the problem.
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8.4 SUMMARY AND CONCLUSIONS
A number of the main considerations in the design of combat rations
have now been establi shed and considered and, along wi th empirical
research, provide a better understanding of opinion and usage of the
current range of packs together with design criteria for future
development. Due to a lack of fundamental research the relevance of
some of these factors remains unknown and further research is therefore
required. Furthermore the scenarios under which combat feeding will be
encountered need to be clearly identified for these criteria to be
correctly applie~ Feeding structures suitable for one theatre, type of
operation or feeding situation may not necessarily be suitable for
another. These criteria vary according to climate, usage and other
considerations which are not being met by the existing rang~ Based on
some of the research undertaken to date modifications and improvements
to the existing range are currently in hand whilst a prototype ration
is being tested with the aim of providing a more up to date and
appropriate feeding structure. Further work will still be necessary on
the type, content and nutritional compoef tdon of these packs.
Specialised rations are being developed in a number of countries,
particularly the United States of America, but due to the small
anticipated demand in the Bri tish Army this type of development is
unlikely to be financially viable. It may therefore be more
appropriate, in selected Situations, to test the suitability and
acceptability of these products either as individual components or
complete rations and adopt them accordingly • However using the current
findings a more appropriate range of combat rations on which it is
recommended that further development take place is summarised in Table
99.
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Table 99 Caabat Rations on Which FUrther Devel.opIeIIt
Should Take Place
Canbat
Ration Characteristics Usage
Sustainable
Period
INDIVlDUAL----------------------------- ------------------------ -----------Assault High energy density.
Minimum weight, volume.
No preparation, rea~ to
eat. Fully reconstituted/
intermediate moisture.
General Minimum preparation,
Purpose weight, vol.tme, Maximum
acceptability. Nutritionally
adequate. Fully reconstituted,
intermediate moisture and
dehydrated. Varied nutrient
content.
NBC
Crew
Group
No preparation. Liquid
feeding through respirator.
Minimum preparation Qy
untrained personnel. Maximum
acceptability. Nutritionally
adequate. Fully reconstituted,
intermediate moisture and
dehydrated. Varied nutrient
content.
Preparation Qy trained food
food service personnel.
Nutritionally adequate and
of maximum acceptability for
use in widely differing
circumstances.
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When weight/convenience Up to
assume the highest 10 days
priority e.g. assault
landing.
Various climates
Primarily in temperate
climates although
varieties may be
required for all
climates including an
appetite stimulant.
Arctic environment
NBC environment
Vehicle crews.
Primarily in temperate
climates but varieties
required for use in
other climates.
Centralised feeding.
Suitable for use in
various climates
and under different
tactical/logistic
situations.
--------- ------------------------------- -----------------------_._----------
--------_._------------------------------._----------------------_._----------Arctic Minimum preparation, weight, When adequate potable
w4f~,Lvolume. Maximum acceptability. is available.
Enhanced nutritional
requirement. Intermediate
moisture, dehydrated.
--------- ------------------------------- -----------------------_._----------
GRaJP
FEEDING-- -------------------------------.------------------------.-----------
--------- ------------------------------- ------------------------ -----------
Up to
28 days
Up to
28 days
Up to
24 hrs
Up to
28 days
Indefinite
CfAPfER 9 FINAL CONaJJSIONS AND RECOHHENDATRlfS
9. 1 INTROOOCfION
An evaluation of British Army feeding using an inter-disciplinary
approach from the standpoints of nutrition, food habits and food
preferences has never before been undertaken. Individual aspects have
been addressed but Qy treating each in isolation, full benefit has not
been gained.
Studies into the nutritional aspects of military feeding in the British
Army have been carried out for some time although the amount of
research undertaken has declined in recent years. The army, for
example, has been without a full-time nutritionist since 1977 whilst a
reduction in strength of both the Army Medical Directorate and the
Army Personnel Research Establishment, Farnborough, including the ACC
posts, has necessitated a priori ty tasking of work to be undertaken
effectively precluding research into nutrition and military feeding.
Other food related research in the services is carried out on a limited
scale by a number of different agencies but this tends to be fragmented
and uncoordinated with the results being treated in confidence Qy each
organisation: a practice invariably condoned because of internal
political considerations.
Little work has been undertaken in the development of new combat
rations and until early results of this current research were made
known, none were planned. Indeed it had been proposed that the com bat
rations developed during the Second World War should last well into the
next century.
This Thesis has sought to pull together results from fragmented
research pertinent to military feeding and to update and extend
existing levels of knowledge in certain areas. Arising from this a
number of major conclusions can be drawn and recommendations made to
correct a situation of complacency and apathy, provide a baseline of
information and set forth a framework for continuing research and
improvements whereQy the contribution which food makes to the health
and overall performance of soldiers can be maximised.
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Due to a number of limitations it has been confined mainly to the army
but there is no reason to suggest that the methodologies and results
obtained could not be applied to the other services. It is therefore
recommended that further developmental work and basic research should
be undertaken and broadened to include all three services.
9.2 FOOD HABITS
The research into the underlying factors affecting the formation and
change of individual food habits and food preferences has been
primarily academic drawing on the available literature supported by
aspects of the Army Food Survey 1984. A number of factors have been
identified some of which established as being directly relevant to the
army, some unimportant and others the influence of which remains
largely unknown. Information affecting food habits is constantly being
published whilst the Army Food Survey 1984 proved to be extremely
successful in this type of study both to conduct and in the basic
information it revealed. It is recommended that an on-going programme
of data collection and interpretation, supported where necessary by
postal questionnaires, be undertaken.
9.3 IN BARRACK FEEDItli
The relationship between diet and health has to most serious
researchers been established beyond any reasonable doubt but the extent
to which it applies to the army is hampered by a lack of data and
heal th statistics. It is assumed that the incidence of health related
disease applies equally as much to army personnel although in some
cases, for example CHD (Section 4.2.1), they could be more suscepti ble.
Data is therefore required on heal th stati sti cs which to be of val ue
must be regularly updated.
Recommended dietary intakes and detailed dietary goals on which
military feeding should be based are proposed. These may require
amendment or refinement as further research information becomes
available. It is recommended that the dietary intakes and dietary goals
proposed in this study be adopted as official policy in army feeding
management. A synopsis of this policy should be widely published and
included on appropriate courses and study periods at all levels.
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The nutritional intake derived by the soldier feeding in barracks was
calculated using the food account/weighed record. This proved to be
simple to administer producing results which are quantifiable in terms
of a soldier's nutri tional status. Much of the intake is derived from
sources other than tilemain dining room either because the soldier is
married or because he chooses to eat elsewhere. A study designed to
assess th is external intake is therefore required in order to provide
an even better understanding of his nutritional intake and what further
corrective action may be required.
Analysis of tiledietary intake was undertaken using a computer based
version of McCance and Widdowson's the Composi tion of Food (Paul and
Southgate 1978) ("Superdiet"). Although providing a reliable analysis,
a number of approximations were made. Taking The Composition of Food
as a baseline, a consolidated programme should be built to include
foods purchased to Armed Forces Specifications and other analyses
undertaken by tileLaboratory of tileGovernment Chemist. This could then
be used as the basis for the analysis of all service diets.
In view of the current information on a diet-health relationship, the
current state of apathy is one which can no longer be tolerated. A
number of proposals and recommendations have been outlined to improve
the existing diet. Further work is now required to test and incorporate
these recommendations and bring them into practice.
A reappraisal of the technical training which incorporates a greater
emphasis on healthy food is urgently required. The sole reliance and
emphasis on classical cuisine with its attendant use, often excessive,
of food products now known to have an adverse effect on heal th is no
longer acceptable. The Manual of Army Catering Services, Volume 2,
Recipes, used a basis for technical training and catering at unit level
requires amendment to incorporate this philosophy. A number of changes
can be made which not only retain the basic craft skills but also offer
the potential for change. These changes in part provide the ethos on
which healthy eating can be built. New products are continuously being
introduced and these require evaluation at each stage.
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Proposals for a nutritional awareness programme are made. These now
require translating in to action and applied to soldiers and food
service personnel both during basic training and as part of their
continuous education.
A nutrition manual incorporating this policy and recommendations,
suitable for use at appropriate levels, is also required. The writing
and publication of such a manual is recommended.
However to be successful any changes both general and specific need to
be carefully controlled and monitored in order to gauge their success.
The food account/weighed record method proved to be simple" yet
successful in ascertaining the nutritional intake derived in barracks.
Further monitoring is required using these and other techniques.
9.4 COMBAT FEEDIt«i
The assessment of food preferences and nutritional intake derived from
combat rations has never been undertaken whilst these rations have been
in service. A feedback mechanism has been developed which in practice
proved to be extremely simple yet cost effective to administer yielding
quantifiable and meaningful data. Combat rations consumed under
exerci se condi tions reflect what actually occurs in combat. A
continuous programme is therefore required to moni tor consumption,
evaluate new developments and incorporate these when found to be
suitable. In addition there is no reason to suggest that this feedback
system would be any less successful when used in barracks to determine
food preference and food acceptance.
~o6
In the search for interoperability among NATO countries, various combat
rations have been tested in the past and qualitative results produced.
The feedback system now developed provides the opportunity to test
these in a quantitative manner.
Modifications and improvements to the existing range of combat rations
are currently in hand whilst, based on some of the research undertaken
to date, a prototype ration is being developed to provide the soldier
with a more appropriate combat feeding structure. Further work is
required on the type, content and nutritional composition of combat
rations. Specialised rations are being developed by a number of
countries, particularly the Uni ted States, but due to the small
anticipated demand In the British Army this type of development is
unlikely to be financially viable. It may therefore be more
appropriate, in selected situations, to test the suitability and
acceptability of these products either as individual components or
complete rations and adopt them accordingly. If this is the case a
preference-acceptance programme similar to the one undertaken is
required.
Improving the performance and behavioural effectiveness of soldiers in
combat has received little recent attention in the United Kingdom.
Areas of research need where nutritional strategies could enhance
performance include carbohydrate loading (glycogen supercom pression),
nutrient and water requirements particularly in NBC environments, the
effects of diet on mental and physical performance and increased
performance through dietary modification for stress situations or
during sustained operations.
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Military feeding and nutrition has fer a long time been regarded as a
subject of low priori~ and despite a total food expenditure in excess
of $100M little research is currently being undertaken. This contrasts
with other areas where technology has been permitted to move ahead at
an ever increasing pace using, arguably, a disproportionate amount of
funds even though the army's major asset is in human resources.
This research although primarily academic in nature has sought to also
be pragmatic in its approach to the feeding of the modern soldier.
Results and recommendations are made against a background of cost
saving and cost cutting exercises currently being undertaken within the
Ministry of Defence and as such unlikely to be sympathetically
received. Notwithstanding there is considered to be sufficient evidence
to justify a more positive attitude to military feeding. This should be
coordinated through a Food Policy and Nutri tion Research Uni t wi th a
small staff and bJdget capable of monitoring and evaluating external
research and undertaking dedicated research. This could be achieved
through contract with Universities or other similar institutions or by
collaborative research within the NATO organisation. It is therefore
recommended that this course of action is followed.
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Appendix A
EXTERNALLY PRESENTED PAPERS
NATO Panel VIII, Research Study Group 8 The Nutri tional Aspects of
Military Feeding
Second Workshop Meeting, Zeist, The Netherlands 11th - 21st October 1983
1. Food Preference - A preliminary analysis of composite rations used
on the Falkland Islands during Operation Corporate - 20th October 1983.
Third Workshop Meeting, Munich 10th - 14th June 1985
2. Factors influencing food consumption both in and out of barracks -
11th June 1985.
3. Operational Ration Pack consumption in a cold environment - 11th
June 1985.
4. The assessment of current dietary intake and possible routes to
dietary goals - 12th June 1985.
Planned - Fourth Workshop Meeting, Torronto 6th - 10th October 1986
CaIInonwealth Defence Science Organisation, Food Study Group
Blackdown, 22nd - 26th April 1985
5. An analysis of the food preferences of Operational Ration Packs
consumed on the Falkland Islands during Op Corporate - 23rd April 1985.
Euraoed Working Group, Rane 28th May - 1st June 1984
6. Food Preferences and the Nutritional Aspects of Food Supply during
the Falkland Islands Conflict - 29th May 1984.
Director, ~ Catering Corps Study Period
Aldershot 22nd - 25th March 1983
1. The Consumption of Operational Ration Packs During the Falkland
Islands Campaign - 25th March 1983.
Aldershot 18th - 21st March 1986
8. Dietary Goals for the British Army - 20th March 1986
9. Nutritional Intake as Influenced by Food Preference in the
Consumption of Combat Rations - 21st March 1986.
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Appendix B
ARTICLES AND REPORTS BASED CJl lHIS RESEARCH
Official Publications
1. Food Preference - A preliminary analysis of Composite Rations used
on the Falkland Islands during Operation Corporate.
Official circulation only: The Ministry of Defence, Services Nutrition
Advisory Panel, Army Department Ration Committee and Directors of
appropriate Arms and Services. Member countries of the North Atlantic
Treaty Organisation (NATO).
A journal article based on this report was accepted for publication but
not released by the Ministry of Defence.
2. The acceptability, usage and nutritional intake derived from
Operational Ration Packs consumed in a cold environment.
Limited circulation within the Ministry of Defence only.
3. Defence Fellowship Report - Food habits, food preference and the
nutritional aspects of military feeding.
Official circulation only to all branches of the Ministry of Defence.
In print:
NATO PANEL VIII, RSG 8. The Nutritional Aspects of Military Feeding _
Final Report.
4. Combat rations - optimising and evaluating consumption.
Co-authored with Dr Owen Maller, United States.
5. Dietary goals, nutritional status and nutrition education.
Co-authored with Major Norah Bennett, Canada.
Submitted to Human Nutrition:Applied Nutrition.
6. British Military Feeding - Nutritional Aspects of the British Army
Feeding in Barracks.
7. British Military Feeding - The Influence of Food Habits and Food
Preferences on Combat Nutrition.
310
Research Note
This section is intended to supply the readers with quick information on recent developments in
Hospitality Management.
Research Notes may consist of" (1) new research findings including preliminary data from pilot
studies; (2) reports on small research projects not requiring extensive presentation; (3) case study
reports that describe a truly new phenomenon; (4) methodological comments; (5) brief theoretical
statements that are either an original contribution or comments on previously published studies. All
such notes must be!repared in the appropriate International Journal of Hospitality Management
style and not excee 800 words.
Research Notes should be sent in duplicate to: Professor Abraham Pizam, Research Notes
Editor, Dick Pope Sr. Institute for Tourism Studies, University of Central Florida, Orlando, FL
32816, U.S.A. They are refereed by the Section Editor.
The effects of queuing on food
'preferences
John S. A. Edwards
Army Catering Corps, St. Orner
Barracks, Aldershot, Hants, U.K.
Introduction and rationale
Although there have been a number of studies
into the basic physiological aspects of British
military feeding, the question of individual food
habits and food preferences has never been
addressed. Unlike the American services, where
there is a regular and on-going programme 'of food
preference evaluation, scant attention is paid to
this very important subject yet it is hypothesised
that a thorough awareness and understanding of
these factors has an important bearing on military
feeding. The reasons for this can be grouped
under the following headings:
• To provide information for the modification
and development of ration issue scales.
• To ensure that menu and food production meet
customer requirements.
• To ensure that operational ration packs are of
maximum acceptability.
• To provide acceptability criteria for the
development of new ration packs.
• To provide base data for product and systems
development.
Accordingly, a major study, in conjunction with
the University of Surrey, has now been under way
for the past two years which, inter alia, has as one
of its aims to establish those factors which influ-
ence and affect individual food habits and food
preferences of recruits prior to joining the Army;
and those additional factors which modify and
change the habits and preferences of personnel
'"",nt. J.Hoepb,1ty M.nav-nt Vol. 3No.2 pp . .as 1l1li4
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currently serving in the Army. One factor cur-
rently under investigation is the relevance and
effects of queuing.
It is a well-established fact in Army life that no
matter what time work finishes and how strictly
rules are enforced, there will always be those per-
sonnel, who for whatever reason, manage to get to
the dining room early and are prepared to queue.
However for the majority of personnel, work
finishes just prior to the start of midday and even-
ing meals and although meal periods last for a
minimum of thirty minutes, with a good choice
remaining at the end, soldiers will always queue.
Researchers, for example Meiselman (1979), have
established a link between queuing and food pre-
ference and in the British Army this appears to be
supported from the results of a pilot survey of
soldiers' attitudes. In this attitudinal survey, which
is to be run in early 1984, 42.5% of those replying
considered queuing to be important whilst 35%
considered it very important.
Methodology
The methodology for evaluating food preferences
has been variously reviewed and described (for
example Dove, 1947; Sensory Evaluation Division
of the Institute of Food Technologists, 1981) but
one, the Hedonic Scale was successfully tested in
the British Army on operational ration packs used
during the Falkland Islands conflict (J. S. A.
Edwards, unpublished study).
Modern development of the Hedonic Scale is
generally attributed to Peryam and Pilgrim (1957)
of the Quartermaster Food and Container Insti-
tute for the Armed Forces of America. Using a
9-point continuum ranging from Like Extremely
through to Dislike Extremely, respondents are
asked to indicate their opinion of a variety of food
items. The results obtained are then summated
and using statistical techniques, the popularity of
individual dishes can be ascertained. It was this
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technique that was chosen for the investigation
and a proforma designed (Table 1) although food
items were omitted.
At an Army Apprentices College, personnel en-
tering the dining room were asked to select their
meal, ad libitum as normal, and to record the
dishes chosen. Apprentices were allowed into the
dining room in batches, with no delay (the meal
having been commenced early to avoid this) and
with 3, 6 and 9 minutes delay. Detailed timings are
shown in Table 2. They were then asked to indi-
cate their liking for each dish chosen on the He-
donic Scale. The trial was halted when one food
item ran out.
Results
Although a wide choice of dishes was selected
only those where off-take was significant have
Research Note
been analysed. The median together with the stan-
dard deviation for these food items has been cal-
culated and is presented in Table 3. For all food
items, the preference rating was noticeably higher
where no waiting occurred; this subsequently
decreased according to the time delay. The only
small variance was for carrots which although the
rating decreases initially, rises slightly over time.
Discussion
In a military environment queuing is almost a way
of life and indeed the 'hurry up and wait' syn-
drome is invariably commonplace. Although mili-
tary discipline ensures that whenever a queue
forms it tends to be orderly, it is still none the less
unpopular. The extent of the unpopularity affects
attitudes and this, as indicatively proven, affects
the popularity and liking of food items. The liking
Table 7. The Hedonic Scale used to assess the popularity of individual food items
Dish
Please write
here the dish
you have
just eaten
Please tick here. against each dish.
your opinion of that dish
Like
Like Very
Intensely Much
Like
Moderately
Like
Slightly
Neither
Like
Nor Dislike
Dislike Slightly
Dislike
Moderately
Dislike
Very
Much
Dislike
Intensely
Meat
Potatoes
Vegetables ..........•..•......
Table 2. Detailed timings and numbers of personnel
participating in an investigation of queuing
Number of personnel admitted
Actual time into the dining room
Delay involved
(min)
1202 6
1207 1
1209 5
1211 3
1217 19
1219 14
1229 38
1232 37
1235 33
o
o
o
o
o
o
3
6
9
Note: Midday meal normally commences at 1230 hours.
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6.27 2.28
4.50 2.56
3.67 2.25
3.42 2.51
N= 32
6.76 0.97
6.11 2.89
6.14 1.79
6.20 1.62
N= 50
Table 3. The preference ratings of food items and the effects caused by
queuing
Chicken Roast potatoes Boiled potatoes Carrots
(mean) (SO) (mean) (SO) (mean) (SO) (mean) (SO)
Delay
(min)
--------------------- _._----_._-------
7.28 1.32
6.94 2.01
6.75 1.88
6.50 2.68
N= 62
6.42 1.67
6.16 1.68
5.05 2.46
4.44 2.42
N= 98
No delay
3
6
9
for dishes where no queuing was involved could
stem from two factors. Firstly, personnel could
enter the dining room without having to join the
customary queue and secondly, they were allowed
into the dining room before the meal would have
normally commenced. This perhaps accounts in
.part for the large drop from no delay to 3 minutes
delay and a much smaller fall thereafter. The situ-
ation regarding carrots is far less certain. Follow-
ing a significant drop, the figures then tend to rise
slightly. Deterioration of food seems unlikely and
no obvious factor is apparent.
Summary and conclusions
Although queuing is an integral part of Army life,
it still remains unpopular. Using a hedonic scale,
150 apprentices were asked to rate their prefer-
ences for self-selected dishes at a midday meal.
These apprentices were admitted into the dining
room with no delay, 3, 6 and 9 minutes delay.
All those admitted with no delay rated dishes
noticeably higher than those subjected to a delay.
With the exception of carrots these preferences
deteriorated the longer the delay occurred.
This research continues .
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Appendix C
Field Trip
OIERSEAS FIELD TRIPS UNDERTAKEN
Objectives
The Netherlands 17th - 21st
October 1983
Second workshop meeting of Panel VIII,
RSG 8, Nutritional Aspects of Military
Feeding.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Sweden 2nd - 6th October 1984
Demark 7th - 11th October 1984
Sponsored through Director,
Army Catering Corps by
Wittenborg Automat Ltd
The function and effectiveness of
automated equi pnerrt in military and
civilian catering.
Military catering philosophies and
objectives in practice.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
United States
23rd - 30th November 1984
US Army Natick Research and
Development Laboratories
1st - 4th December 1984
Quartennaster School, Ft Lee
Techniques, currently in use and
proposed, for food preference evaluation.
Current and future developments in
combat feeding structures.
Technical training and education of
food service personnel.
Nutrition education in the military.Troop Support Agency, Ft Lee
5th - 6th December
US Anmy Foreign Science and Foreign army feeding concepts.
Technology Centre, Charlottesville
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Norway
15th - 28th February 1985
Exercise Hardfall 1985
- - - - - - - - - - - - -
Field survey.
- - - - - - - - - - - - - - - - - - - -
Genmany 10th - 14th June 1985 Third workshop meeting of Panel VIII,
RSG 8, Nutritional Aspects of Military
Feeding.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Forthcaning
Canada 6th - 10 October 1986 Fourth workshop meeting of Panel VIII,
RSG 8, Nutritional Aspects of Military
Feeding.
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Appendix D
CIVILIAN ORGANISATIONS CONTACTED SPECIFICALLY TO DISCUSS
FOOD PREFERENCE EVALUATION TECHNIQUES
Organisation Response
Mintel Market
Research
Positive culminating
in a meeting at Head
Office
J Sainsbury Ltd Positive - Letter
Information Gained
General overview of the
methodologies in current
use for food preference
evaluation
None of value
Marks & Spencer Ltd Positive culminating Little of relevance for the
in a meeting at Head research project
Office
Dornay Foods Ltd Positive culminating A considerable number of
in a meeting at Head promises of help and
Office information but none
forthcoming
General Foods Ltd Positive - Telephone A nunber of prani ses but
none forthcoming
Nestle Co Ltd Positive resulting in
two meetings in the
Marketing Department
Birds Eye Walls Ltd Positive resulting in
a meeting in the
Development and Quality
Audit Department
HJ Heinz Ltd No Response
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General and selective
information on techniques
and food preferences in the
civilian market
Detailed information on
qualitative market research
techniques and the conduct
of taste preference panels
Appendix E
Table 12 Exanples of Studies Designed to Measure Energy Expenditure
of Hili tary Personnel in a Temperate Envirorment
Nunber
of Energy
Subjects Activity Subjects Duration Expenditure Reference
kcal
INDIA
Infantry Military Training 100 3622 Malhotra
Artillery and 100 3 3594 et al
Engineers Duties 100 Months 3764 1976
Infantry 200 3735
- - - - - - - - - - - - - - - - - - - - - . - - - - -----. -------
TIlE NETIlERLANDS
Naval Naval Training Zaal &
Trainees (Mainly Classroom) 57 - 2800 Hillert
1975
Military Basic Military Training 90 - 3905
Conscripts Barrack Room Activity 90 - 3275 Luyken
Hard Manoeuvres 90 - 5220 1978
~ - - - - - - - - - - - - - - - - - - - - - - - - ------ -------
UN ITED KIt-llDOM
Cadets Military Training 77 7 3420+- Widdowson
Days 775 et al 1954
Cadets Military Training 12 14 3416+- Edholm
Days 691 et al 1955
Infantry Basic Training 35 21 3750 Edholm
Days et al 1970
Infantry Combat Ration Trial 13 5 3223+- Adam
- Days 326 et al 1956
~ - - - - - - - - - - - - - - - - - - - - - - - - ------ -------
UNITED STATES OF AMERICA
Males Indoor/Outdoor 8 12 2899+- Welch
Activity Days 274 et al 1957
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Table 14 Exanples of Studies Designed to Measure Energy Expenditure
of Hili tary Personnel in a Cold Environnent
Nunber Energy
of Expenditure
Subjects Activity Subjects Duration kcal Reference
CANADA
Anny Motorised Journey 3 Kark
Canadian Arctic - Months 4400 et a1 1948
Infantry Military Exercise 7 O'Hara &
Arctic, Subarctic 10 Days 3355 Allen 1976
Infantry Training Exercise 27 - 3484 Allen &
O'Hara 1973
Anny Simulated Military 7 3100- O'Hara
Exercise 10 Days 3800 et al 1977
------ - - - - - - - - - - - - - - - - - - - ------ - - - - - - -
UNITED STATES OF AMERICA
Anny Bivouac Exercise 13 Molnar
7 Days 4000 et a1 1950
Anny Military Activity 8 Stadler &
30 - 35 hrs per week 7 Weeks 3733 Crossman
1955
Anny Pre- bivouac 8 10 Days 3613 Buskirk
Bivouac 8 12 Days 4260 et al
Post-bivouac 8 8 Days 3472 1956
Table 16 Exanples of Studies Designed to Measure Energy Expend! ture
of Military Personnel in a Hot Environment
-
Nunber Energy
of Expenditure
Subjects Activity Subjects Duration kcal Reference
UNITED STATES OF AMERICA
Military Military Activity 14 Consolazio
Police Hot Desert - Days 4061 et al 1960
Anny Hot Dry Environment 11 - 3311 Iampietro
et a1 1956
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Appendix F
Table 19 Recoomended Intakes of Energy (keaf) for Military and Civilian
Male Populations in Selected ColD'ltries
Civ/ Age Group Sources
Country Mil 16-18 19 20-22 23-35 36-39 40-50 51+ & Notes
FAO/WHO Civ 3070 3070 3070 3000 3000 3000 3000 1
Canada Civ & Mil 3200 3000 3000 2700 2700 2700 2300 2
Chile Civ 2900 2900 2650 2650 2650 2400 2400 3
Mil 3000 3000 3000 3000 3000 3000 3000 4
E Gennany Civ 3100 3000 . 3000 3000 2800 2800 2600 3
Mil 4000 4000 4000 4000 4000 4000 4000 5
Finland Civ 3509 3509 3011 3011 3011 Zl72 Zl72 3
Mil - - - - - - - - - 3418 to 3608 - - - - - - - - 6
Hungary Civ 3000 I 2700 I 2700 I 2700 I 2700 I ZlOO I ZlOO 3
Mil - - - - - - - - - 3900 to 4100 - - - - - - - - 7
Israel Civ - - - - - - - - - Not Known - - - - - - - - .
Mil 2700 - 2800 Low Physical Activity eg Staff Jobs
3200 - 3500 Medium Pnysical Activity eg Schools 8
3500 - 3700 High Physical Activity eg Recruits, Inf.
Norway Civ & Mil 2800 2900 2900 2700 2700 2700 2400 9
Poland Civ 3700 3700 3700 3200 3200 3200 3200 3
Mil 4100 4100 4100 4100 4100 4100 4100 10
Portugal Civ 3000 3000 2700 2700 2700 2700 2500 3
Mil 3145 3145 3145 3145 3145 3145 3145 11
Ranania Civ - - - - - -No National Standards Exist- - - - 3
Mil 3770 3770 3770 3700 3700 3770 3770 12
S Africa Civ 2800 2900 2900 2700 2700 2700 2400 13
Mil 2868 2868 2868 2868 2868 2868 2868 14
Spain Civ 3000 3000 3000 3000 3000 2850 2700 3
- Mil 3000 3000 3000 3000 3000 3000 3000 15
Sweden Civ 2800 2900 2900 2700 2700 2700 2400 16
Mil 3000 3000 3000 3000 3000 3000 3000 17
U Kingdom Civ 2900 2900 2900 2900 2750 2750 Zl50 18
Uruguay Civ 3070 3070 3000 3000 3000 2850 ZlOO 3
Mil 3500 3500 3500 3500 3500 3500 3500 19
U States Civ 2800 2900 2900 2700 2700 2700 2400 20
Mil 3200 3200 3200 3200 3200 3200 3200 21
Venezuela Civ 3100 3100 3000 3000 3000 2850 2700 3
Mil 3600 3600 3600 3600 3600 3600 3600 22
Sources and Notes: See page 324
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Table 20 RecamtendedIntakes of Protein (g) for Military and Civilian
Male Populations in Selected Countries
Civ/ Age Group Sources
Country Mil 16-18 19 20-34 35-50 51+ & Notes
FAOIWHO Civ 38 38 37 37 37 1
Canada Civ & Mil 54 57 57 57 57 2
Chile Civ 63 63 65 65 65 3
Mil 112 112 112 112 112 4
East Gennany Civ 100 85 85 80 75 3
Mil 115 115 115 115 115 5
Finland Civ 47 47 46 46 46 3
Mil 85 85 85 85 85 6
Norway Civ & Mil - - - 10 to 15 % of Energy Intake - g
Poland Civ 100 100 85 85 85 3
Mil 110 110 110 110 110 10
Portugal Civ 90 90 85 85 75 3
Mil 116 116 116 116 116 11
Ranania Civ - - - No National Standards Exist - 3
Mil 131 131 131 131 131 12
Spain Civ 56 56 54 4 54 3
Mil go 90 90 90 90 15
U Kingdan Civ 72 72 72 69 69 18
Uruguay Civ 54 54 53 53 53 3
Mil 160 160 160 160 160 19
United States Civ 56 56 56 56 56 20
Mil 100 100 100 100 100 21
Sources and Notes: See page 324
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Table 21 Rec<JDDendedIntakes of 1b1anin (mg) for Hili tary and Civilian
Hale Populations in Selected Countries
Civ/ Age Group Sources
Country Mil 16-18 19 20-22 23-34 35-39 40-50 51+ & Notes
FAO/WHO Civ 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1
Canada Civ & Hil 1.3 1.2 1.2 1.1 1.1 1.1 0.9 2
East Gennany Civ 1.6 1.5 1.5 1.5 1.4 1.4 1.3 3
Mil 2.0 2.0 2.0 2.0 2.0 2.0 2.0 5
Finland Civ 1.2 1.2 1.2 1.2 1.2 1.1 1.1 3
Mil 1.5 1.5 1.5 1.5 1.5 1.5 1.5 6
Norway Civ & Mil 1.4 1.5 1.5 1.4 1.4 1.4 1.2 9
Poland Civ 1.9 1.9 1.7 1.7 1.7 1.7 1.7 3
Hil 3.0 3.0 3.0 3.0 3.0 3.0 3.0 10
Spain Civ 1.2 1.2 1.2 1.2 1.2 1 .1 1.1 3
Mil 1.9 1.9 1.9 1.9 1.9 1.9 1.9 15
U Kingdom Civ 1.2 1.2 1.2 1.2 1.1 1.1 1.1 18
United States Civ 1.4 1.5 1.5 1.4 1.4 1.4 1.2 20
Hil 1.6 1.6 1.6 1.6 1.6 1.6 1.6 21
Sources and Notes: See page 324
Table 22 R~d Intakes of Riboflavin (mg) for Military and Civilian
Hale Populations in Selected Countries
Civ/ Age Group Sources
Country Hil 16-18 19 20-22 23-35 36-39 40-50 51+ & Notes
FAO/WHO Civ 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1
Canada Civ & Hil 1.6 1.5 1.5 1.4 1.4 1.4 1.2 2
East Gennany Civ 1.9 1.8 1.8 1.8 1.7 1.7 1.6 3
- Hil 2.4 2.4 2.4 2.4 2.4
2.4 2.4 5
Finland Civ 1.7 1.7 1.7 1.7 1.7 1.5 1.5 3
Mil 2.0 2.0 2.0 2.0 2.0 2.0 2.0 6
Norway Civ & Mil 1.7 1.7 1.7 1.6 1.6 1.6 1.4 9
Poland Civ 2.1 2.1 1.7 1.7 1.7 1.7 1.7 3
Mil 2.0 2.0 2.0 2.0 2.0 2.0 2.0 10
Spain Civ 1.8 1.8 1.8 1.8 1.8 1.7 1.6 3
Mil 2.5 2.5 2.5 2.5 2.5 2.5 2.5 15
U Kingdan Civ 1.6 1.6 1.6 1.6 1.6 1.6 1.6 18
United States Civ 1.7 1.7 1.7 1.6 1.6 1.6 1.4 20
Mil 1.9 1.9 1.9 1.9 1.9 1.9 1.9 21
Sources and Notes: See page 324
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Table 23 Rec;cc-ended Intakes of Nicotinic Acid Equivalents (mg) for Military
and Civilian Male Populations in Selected Countries
Civ/ Age Group Sources
Country Hil 16-18 19 20-22 23-35 36-39 40-50 51+ & Notes
FAOIWHO Civ 20.3 20.3 19.8 19.8 19.8 19.8 19.8 1
Canada Civ & Hil 23 22 22 19 19 19 17 2
East Gennany Civ 21 20 20 20 18 18 17 3
Hil 28 28 28 28 28 28 28 5
Finland Civ 20 20 20 20 20 18 18 3
Hil 12 12 12 12 12 12 12 6
Norway Civ & Hil 18 19 19 18 18 18 16 9
Spain Civ 20 20 20 20 20 19 18 3
Mil 20 20 20 20 20 20 20 15
U Kingdan Civ 18 18 18 18 18 18 18 18
United States Civ 18 19 19 18 18 18 16 21
Hil 21 21 21 21 21 21 21 22
Sources and Notes: See page 324
Table 24 Recc*YWnded Intakes of Ascorbic Acid (DIg) for Military
and Civilian Populations in Selected Countries
Civ/ Age Group Sources
Country Hil 16-18 19 20 21+ & Notes
FAOIWHO Civ 30 30 30 30 1
Canada Civ & Hil 55 60 60 60 2
East Gennany Civ 45 45 45 45 3
Hil 65 65 65 65 5
Finland Civ 30 30 30 30 3
Hil 100 100 100 100 6
Norway Civ & Hil 60 60 60 60 9
Poland Civ 100 100 100 75 3
Hil 145 145 145 145 10
Spain Civ 45 45 45 45 3
Hil 70 70 70 70 15
Uni ted Kingdan Civ 30 30 30 30 18
United States Civ 60 60 60 60 21
Hil 60 60 60 60 22
Sources and Notes: See page 324
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Table 25 Reca.ended Intakes of Retinol (VitaDin A) (meg) for
Military and Civilian Populations in Selected Countries
Civ/ All Age Sources
Country Mil Groups (16-55) & Notes
FAOIWHO Civ 750 1
Canada Civ & Mil 1000 2
East Germany Civ 800 3
Mil 1500 5
Norway Civ & Mil 1000 9
Poland Civ 1000 3
Mil 1280 10
Spain Civ 750 3
Mil 1500 15
United Kingdan Civ 750 18
United States Civ 1000 20
Mil 1000 21
Sources and Notes: See page 324
Table 26 Recx..ended Intakes of VitaDin D (meg) for Military and
Civilian Populations in Selected Countries
Civ/ Ag_eGroup Sources
Country Mil 16-18 19-22 23+ & Notes
FAOIWHO eiv 2.5 2.5 2.5 1
Canada Civ & Mil 2.5 2.5 2.5 2
Norway civ & Hil 5.0 5.0 5.0 9
Uni ted Kingdan Civ 10.0 10.0 10.0 18
Uni ted States Civ 10.0 7.5 5.0 20
Mil 5-10 5-10 5-10 21
Sources and Notes: See page 324
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Table Z1 R~ Intakes of Caleh. <.> for Hili tary and
Civilian Population in Selected Countries
Civ/ Age Group Sources
Country Mil 16-1B 19 20+ & Notes
FAOIWHO Civ 500-600 500-600 400-500 1
Canada Civ & Mil ~O 800 800 2
East Gennany Civ 800 600 600 3
Mil 800 800 800 5
Norway Civ & Mil 800 600 600 9
Poland Civ 1400 1400 800 3
Mil 720 720 720 10
Spain Civ 850 850 600 3
Mil BOO 800 800 15
Uni ted Kingdan Civ 500 500 500 18
Uni ted States Civ 1200 BOO 800 20
Mil 800-1200 BOO-1200 BOO-1200 21
Sources and Notes: See page 324
Table 28 R~ Intakes of Iron <.> for Military and Civilian
Populations in Selected Countries
Civ/ Age Group Sources
Country Mil 16-18 19 20+ & Notes
FAOIWHO Civ 5-9 5-9 5-9 1
Canada Civ & Mil 10 B 8 2
East G ennany Civ 10 10 10 3
Mil 12 12 12 5
Finland Civ 5 5 5 3
Mil 15 15 15 6
Norway Civ & Mil 12 10 10 9
Poland Civ 15 15 12 3
Mil 28 28 2B 10
Spain Civ 15 15 10 3
Mil 15 15 15 15
United Kingdan Civ 10 10 10 18
United States Civ 18 10 10 20
Mil 10-18 10-18 10-18 21
Sources and Notes: See page 324
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Sources and Notes:
1• FAOIWHO1CJl4. Moderately active 65kg 'Reference Man'.
2. Bennett 1984. Health and Welfare Canada 1983.
3. Truswell et al 1983. Moderately heavy work/activity.
4. Ashley 1985.
5. Foreign Science and Technology Center 1981.
6. Christensen 1985.
1. Cowie 1985.
8. Mitchell 1984.
9. Neskleiv 1984. RC7falMinistry of Health and Social Affairs 1982.
10. Barrow 1985.
11. Agostinho 1985.
12. Suga 1985.
13. United States recommendations used.
14. Hanson 1985.
15. Perrett 1984.
16. Norwegian (Scandanavian) recommendations used.
11. Charpentier 1985.
18. russ lCJl9. Moderately active male aged 18 - 34. Age Group 16-11;
decrease 20 kcal, increase O.lmg Riboflavin, 1.OmgNE, 100mgCalcium,
2mg Iron.
19. Bryant 1985.
20. Canmittee on Dietary Allowances 1980.
21. ~ Regulations 40-25 1985.
22. Phillips 1984.
23. Values for 10 Man are mean anounts per man per day less
bread supplement.
24. Laboratory of the Goverrment Chemist.
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Table 58 Exanples of Canbat Ration Trials
Appendix H
Date Trial Objective Reference
cold weather
1964 Composite Ration Trial To determine the acceptability
1956 The Acceptability of
the New Combat Ration
1956 Field Trial -
Canbat Ration
1959 Troop Trial of the
Canbat Ration (One Man)
1959 A Consumer Acceptance
Trial of Lightweight
Composite Ration
1961 Tactical Trial of
Lightweight Composite
1960 (Castlemartin)
1962 Combat Ration - Cold
Weather Trial - BAOR
of Tropical Menus
1965 Preparation of
Dehydrated Foods under
Cold Conditions
Troop Trial -
Battle Meal
1970
1971 Troop Trial -
Battle Snack
1972 New A~ Arctic
Ration
To establish if troops could
subsist of this ration for
5 days
To test the value of a new
combat ration
To test the acceptability of
the ration in 2 warm climates
To test the relative
suitability of 2 trial rations
for tactical, convenience,
acceptability & sufficiency
To assess the acceptability
adequacy and convenience of
lightweight composite rations
under operational conditions
To test the acceptability and
adequacy of combat ration in
of new tropical menus under
typical weather conditions
To examine the feasibility of
preparing dehydrated foods
under simulated cold conditions
To determine the acceptability
of the battle meal under
operational conditions
To assess the acceptability of
a redesigned battle snack
selecting 4 menus fran 6
To assess the acceptability
of the ration used in an Arctic
Environnent
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Adam et al
1956
White &
Faherty 1959
Corrin
1960
Gould
1957
Wynne
1961
Wynne
1962
Pettitt &
Wynne
1964
Wynne
1965
Wynne
1970
Ramsay
1972
Ransay
1972a
Appendix I
Table 61 Energy, Protein, Fat and Carbohydrate Contents
in CombatRations of Selected Armies
Energy Protein Fat CHO Sources
Country kcal kJ wt S wt S wt S & Notes
AUSTRALIA
10 Man 2519 10540 100.8 16 108.4 38.6 299.8 46.6
1 Man 3011- 12600- 73- 112- 420-
3489 14600 105 11 140 34.9 483 52.1 23
Patrol 2796- 11700- 158 22.3 83 26.4 388 51.3
2916 12200
CHILE
C Ration 3000 12552 112.5 15 66.7 20 520 65 4
GDR
L5 & L10 4353 18213 117 11•1 165 35.5 562 53.4
K-Portion 1 4209 17610 97 9.6 200 45.1 456 45.3
K-Portion 2 4800 20083 117 10.3 239 47.1 478 42.0 5
P 1 3845 16087 116 12.5 203 49.3 354 38 .2
POLAND
CIRation 2175 91000 92 16.9 106 43.9 210 36.2 10
PORTLGAL
Cl Ration 3164 113 14.3 121.7 34.3 390.1 45.8 11
ROMANIA
Cold Ration 3600& 15062& 141& 15.7& 93& 23.3& 526& 54.8&
4200 17513 167 15.9 164 35.1 494 44.1 12
SPAIN
Provision 3500 14644 157.5 18 108.9 28 485.3 52 15
URLGUAY
CIRation 3500 14644 160 18.3 70 18 600 64.3 19
U STATES
MRE 3624 15163 124 13.7 157 39.0 429 44.4
U KIrliOOM
10 Men
less biscuits 2730 11422 98.8 14.5 117.3 38.7 341.2 46.9
with biscuits 3448 14426 113.2 13.1 139.3 36.4 464.2 50.5
24 Hr GS 3732 15615 109 11.7 123.1 29.7 582.8 58.9 24
24 Hr Arctic 4471 18707 128 11.5 130.8 26.3 141.8 62.2
Sources: See Page 324
Notes: All percentages may not total to 100 due to rounding and
variation in the method of calculating the energy values.
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Appendix J
Table 66 Canbat Rations Arctic Food C<Dponentsand
Variables Where Responses are Sillilar
Variable Falkland Islands Exercise Hardfall Variable
Rolled Oats
Plain Biscuits
Rank Potato Powder Potato Powder Rank
Milk Powder Milk Powder
Rolled Oats
Marital Chicken Supreme Marital
Status Status
Plain Biscuits
Fruit Biscui ts
Rolled Oats
Dextrose Tablets
Beef Spread
Vegetable Soup
Oxtail Soup
Unit Curried Beef Granules Curried Beef Granules Unit
Mutton G ranules
Pre-cooked Rice Pre-cooked Rice
Dried Peas
Apple Flakes
Apple & Apricot Flakes Apple & Apricot Flakes
Instant Coffee
Instant Tea
Milk Powder Milk Powder
Rolled Oats
Years Rolo Rolo
- of Nuts and Raisins Age
Service Chicken Supreme
Potato Powder
Nunber Plain Biscuits
of Beef Granules
Days Curried Beef Granules
Consunption Beef Stock Drink
Note: Observed Significance Level <5~
2
Appendix K
Table 67 Combat RationsGS Food Components and
Variables Where Responses are Similar
Variable
Rank
Marital Status
Unit
Years of
Service
Nttnber of
Days
Consunption
Falkland Islands
Chicken Curry
Fruit Salad
Milk Powder
Spangles
Chicken Spread
Plain Biscuits
Spangles
Nuts & Raisins
Ham Spread
Beef Spread
Vegetable Soup
Oxtail Soup
Chicken Soup
Chicken Curry
Steak & Kidney Pudding
Steak & Onion Casserole
Pre-cooked Rice
Spaghetti in See
Apple Flakes
Apple & Apricot Flakes
Fruit Salad
Tea
Milk Powder
Boiled sweets
Rolo
Han Spread
Beef Spread
Spaghetti in See
Mixed Fruit Pudding
Beef Stock Drink
Chicken Spread
Fruit Salad
Milk Powder
Note: Observed Significance Level <5'
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Appendix M
Table 72 Correlation Coefficients and Levels of Significance for
Hedonic Values and Hean Jmounts of Food Const.med
Fran the Canbat Ration Arctic
Total Correlation Level of
Valid Cases Coefficient Significance
Meal/Food Item n r p
BREAKFAST
Rolled Oats 285 .5244 ••
Drinking Chocolate 284 .7773 ••
SNACK
Plain Biscui ts 285 .7722 ••
Frut t Biscui ts 284 •7513 ••
Beef Spread 270 .7235 ••
Ham Spread 248 •7424 ..
Chicken Spread 265 .7342 ••
Chicken & Bacon Spread 258 •7534 ••
Milk Chocolate 281 .5476 ••
Rolo 280 •6563 ••
Nuts & Rai sins 283 .8455 ••
MAIN MEAL
Oxtail Soup 254 •6676 ••
Vegetable Soup 266 •6408 ••
Hutton G ranul es 246 .5917 ••
Beef Granules 253 •5739 ••
Curried Beef Granules 236 •6972 ••
Chicken Supreme 255 •6113 ••
Pre-cooked Rice 267 .7228 ••
Potato Powder 271 .7257 ••
Dried Peas 285 •6079 ••
Apple Flakes 276 .7973 ••
Apple & Apricot Flakes 257 •8268 ••
DRINKS & SUNDRIES
Instant Coffee 286 .6774 ••
Instant Tea 284 .7491 ••
Sugar 285 .6554 ••
Milk Powder 282 •6820 ••
Beef Stock Drink 282 •8024 ••
Dextrose Tablets 285 .8225 ••
Salt 284 .6706 ••
Note: •• Significant at < 1%
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Table 73 Correlation Coefficients and Levels of Significance for
Hedonic Values and Mean Amounts of Food Constmed
Fran the Canbat Ration GS
Total Correlation Level of
Valid Cases Coefficient Significance
Meal/Food Item n r p
BREAKFAST
Plain Biscuits 68 .6991 ••
Oatmeal Blocks 69 .7188 ••
Bacon Grill 69 .4736 ••
Baconburger 68 .5514 ••
SNACK
Beef Spread 65 .6061 ••
Ham Spread 68 .6268 ••
Chicken Spread 64 .6039 ••
Chicken & Bacon Spread 64 .6959 ••
Milk Chocolate 68 .4771 ••
Confectionery Bar 68 .5720 ••
Rolo 68 .4675 ••
Nuts & Raisins 68 .7318 ••
Boiled Sweets 67 .8416 ••
Spangles 68 .7054 ••
Dextrose Tablets 69 .8026 ••
MAIN MEAL
Fruit Biscuits 68 .6842 ••
Oxtail Soup 63 .6431 ••
Vegeta ble Soup 64 .7398 ••
Steak & Onion Casserole 56 .4860 ••
Minced Steak 64 .5071 ••
Steak & Kidney Pudding 61 .5080 ••
Chicken Curry 65 •5120 ••
Baked Beans 57 .5601 ••
Spaghetti in Tomato Sce 54 .5635 ••
Mixed Vegetables 61 .6038 ••
Pre-cooked Rice 66 .6145 ••
- Fruit Salad 59 .5292 ••
Mixed Fruit Pudding 65 .8202 ••
Apple Flakes 65 .7017 ••
Apple & Apricot Flakes 62 .7201 ••
DRINKS & SUNDRIES
Instant Coffee 69 .4389 ••
Tea 69 .6905 ••
Milk Powder 67 .6043 ••
Beef Stock Drink 69 •6642 ••
Salt 67 .5675 ••
Note: •• Significant at < 1%
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Table 91 Canbat Rations 10/1 Food Canponents andVariables Where Responses are Similar
Appendix N
Variable Falkland Islands ACC Survey \T::Iri::lhlp
yatlgeal !:HOCKS
Pea Soup BeefburgerCasserole SteakChicken CurrYChicken in Brn SceStewed Steak
Rank Carrots RankMixed Vegetables
Potato Powder Potato PowderFruit SaladTinned Fruit Milk PowderMilk Powder
Jern
R()ilpn Sweets
Mannalade
Rofied -~'_'""""h
Oatmeal B!ocksMushroom Soup
Marital Casserole SteakChicken CurrY MaritalStatus Chicken in Brn Sce StatusCarrots
Fruit Salad
Mixed Vegetables
Milk Powder
Roiled ~lNeets
Sausages BAOR/UK
RECRUIT/r"'LDFORCE
SausagesBacon GrillBaconburger Oatmeal Blocks
Luncheon Meat Luncheon MeatPilchards
Cura SoupChic en SoupOxtail Sou~
Unit Vegetable oup Goulash UnitGoulashCasserole SteakChicken Curry Chicken Curry Steak & Kidney Pud.Steak & Kidney Pud.Chicken in Brn SceStewed SteakCarrots CarrotsMixed Vegetables Mixed ve~etablesProcesse Peas
Milled Rice Milled Rice Milled Rice
Mixed Fruit Pud. AfPle Puddin~xed Fruit d.Fruit SaladTinned Fruit
Tea !eaugar
Milk PowderMannalade
.T~ .J::Im
Rich Cake
Oatmeal cHOCKS
- Mushroom Soup
Corned Beef
Vegetable Soup
Casserole SteakChicken in Brn Sce
Years Stewed SteakProcessed Peasof Mixed Frui t Pud. AgeService Fruit Salad Fruit SaladTinned FruitTeaMilk Powder Sugar
Processed Cheese Boiled Sweets
Note: Observed Significance Level <5%
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Appendix 0
Table 95 Correlation Coefficients and Levels of Significance
for Hedonic Values and Hean Amounts of Food Consuned
Fran the Canbat Ration 10/1
Total Correlation Level of
Valid Cases Coefficient Significance
Meal/Food Item n r p
BREAKFAST
Sausages 390 .3849 **
Bacon Grill 382 .6542 **
Baconburger 381 .6837 **
Baked Beans in Tom Sce 385 .4750 **
Oatmeal Blocks 385 .7624 **
SNACK
Luncheon Meat 383 .7023 **
Beefburgers 390 .6669 **
Pilchards 383 .7879 **
Rich Cake 389 .7602 **
MAIN MEAL
Mushroom Soup 387 .6853 **
Curry Soup 381 .7760 **
Chicken Soup 388 .5902 **
Oxtail Soup 389 .6778 **
Pea Soup 386 .7918 **
Vegetable Soup 387 .6410 **
Goulash 389 .6849 **
Corned Beef 391 .7097 **
Casserole Steak 391 .6535 **
Chicken Curry 390 .7890 **
Steak & Kidney Pudding 390 .6774 **
Chicken In Brn Sce 387 .8058 **
Stewed Steak 390 .6991 ••Carrots 388 .6529 ••
Mixed Vegetables 392 .7709 *-
Processed Peas 390 .7530 .*
Potato Powder 391 .7310 ••
Milled Rice 351 .7257 ••
Apple Pudding 388 .7929 *-
Mixed Fruit Pudding 390 .7573 *-
Fruit Salad 390 .7666 .*
Ti nned Frui t 391 .7804 ••
DRINKS & SUNDRIES
Tea 390 .5980 .*
Coffee 390 .6517 *-
Milk Powder 383 .6348 *-
Sugar 385 .5671 -*
Processed Cheese 372 .7716 ••
Margarine 384 .7115 --Jan 388 .6930 *.
Mannalade 384 .7980 .-
Chocolates 391 .3252 **
Boiled Sweets 390 .7851 **
Salt 387 .5598 **
Note: ** Significant at < 1%
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